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A NEW CO- ABSORPTION UNIT WITH UNIQUE FEATURES 
F ill parUculars on application 



Myanesm is a chemically pure substance, a /3-dihydroKy-y- 
( 2 -methylphenoxy)-propane It was produced as a result of 
research in the laboratories of the B D H 

Chmcal trials, which are still proceeding, indicate that Myanesm 
IS a relatively non-to\ic relaxant, highly effective in relaxing muscle 
tissue, especially that of the abdomen 

Myanesm exerts its effect, following intravenous injection, m 
the hghtly anEesthctised patient It has a wide margm of safety 
and any effects it may have are neghgible and transient 

^ Please note — Myanesm IS not yet available fo) genei al 
« use but it is expected that supplies will be issued in the 
X neai futw e 

Telephone Clerkenv,ell 3000 
Telegrams Tetradome Telex Lojidon 

THE BRITISH DRUG HOUSES LTD. LONDON N.l 

Myn/i 







•^Vie 


c\os 


ed 


o^vropfo' caseo^ 






tbe 




% 


\nt\''^ 

^^/lcV.s 




OP' 


,ev^' 


XvoW. 


)r»^o'' 


a S' 


,eT'®^ 


o^co' 


,ncen’ 




,nd'J'^' 


yOO 


cns’ 


,ures 




d\sa' 


dvaw 


an^ 


*e'r 


temp' 


era' 


.tm® 


taS®^ ’ 
aod^ 




»mp’ 


Vra's*^ ' A 
combined 


,ee etbev --- ^^tbmS 

^ " ro^ ov- .bsorV^r.. .be 

itta'*'®'" _^ytwe ^v,e so'i^ 


and 6'''®" 






Ud 


rneo 


bfl'® “' ened bV 

^aY'^ . -„<;oace 


.ndtb^' 

eicamP'® 


N. 

.1. 


tV-^ 


Ctt 






OtNO^^fftO 


\.\ 

Lono®" 

tCV. 


'N-' 


aioi 


ava" 




Cott'P' 


i^nY ■ 




^Viroos'' 
, prole^'o" rh 


VAe' 




CO 


b-ro 



INTRAVENOUS ANAESTHESIA 


KEMITHAL’ SODIUM 


‘Kemithal’ Sodium (sodium c^clohcxenyl-alivl- 
thiobarbiturate) is a new ultra-short-acting 
mtravcnous anaesthetic, evolved in tlic I C I 
Research Laboratories 

In extensive chmeal trials, ‘KemithaF Sodium 
has proved to be a highly efficient and satisfactoiy 
agent for basal hypnosis and foi suigical 
anaesthesia of shoi t or prolonged durapon 

Having a relatively high therapeutic quotient, 
‘Kcmithal’ Sodium effects anaesthesia without 
undue icspiratory depicssion A number of 
workers hav'c commented upon the reduced 
mcidcnce of laryngeal spasm with ‘ Kcmithal ’ 
Sodium 

Literature on request 

‘ KemxthaV Sodium is issued tn ampoules of 
I gramme and 2 grammes m boxes of 5 and 25, 
ivith or without sterile distilled water in ampoules 
of 10 c c and 20 ec respectively, ampoules of 
5 grammes ‘ Kemithal ’ Sodium are also avail- 
able m boxes of 5 and 25 


IMPERIAL CHEMICAL 
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IT’S AN ABBOTT RES EARCH PRODUCT 



Pentothal (Abbott) is a powerful hypnotic of the thio-barbiturate group Injected m- ’ 
travenously, it produces prompt sleep with rapid recovery It is so rapidly destroyed m ' 
the body that when administered m dilute solution by the intermittent method, it ' 
approaches the minute-to-minute controllability of inhalation anaisthesia Pentothal , 
(Abbott) has been extensively used for short operative procedures in which intravenous 
anaesthesia, was more convenient than block or inhalation anesthesia, or where the latter 
were contra-mdicated It is reported to be more rapid and positive in action than other 
barbiturates, to give a smooth and pleasant induction to anssthesia with better 
relaxation , and to produce jactition but rarely Pentothal (Abbott) may be used in major 
operative procedures requiring prolonged aniesthesia in conjunction with other anaesthetic 
agents Pentothal(Abbott)isissuedmampooIescontaimng0 5 gm andlOgm of the drug 


Descriptive literature will be sent on request 
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ANAESTHESIA 

^OLUBLE THIOPENTONE 
BOOTS IS an intravenous anaes- 
thetic of proved value As a basal 
anaesthetic prior to general anaes- 
thesia, It has been used extensively and 
has given uniformly good results over 
a considerable period under widely 
varying conditions and dosage 
Soluble Thiopentone has been used 
successfully and is recommended 
as a total anaestheue for short 
minor operations, and also for long 
operations which do not demand 
considerable muscular relaxation 



SOLUBLE THIOPENTONR is a 
mixture of loo parts by weight of 
the mono-sodium derivative of 5- 
cthyl-5(i-methylbutyl)-thiobarbituric 
acid, and 6 parts by weight of exsic- 
cated sodium carbonate as laid down 
in the B P Addendum VII Available 
m Boxes of 6 and 25 ampoules of 
o 5 gm and i o gm 
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O UR association with the 
manufacture of Chloro- 
form dates back to 1847, when 
Sir James Young Simpson de- 
monstrated its aniesthetic pro- 
perties and approached Dr 
Thomas Smith (Founder of our 
Firm) with a view to obtaining 
sufficient quantities to carry 
out his pioneer work 

Our long experience enables 
us to produce an anassthetic 
chloroform of standard com- 
position, UNSURPASSED FOR 
RELIABILITY, and answering 
the tests of all pharmacopoeias 
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Ideas go into action Landmarks m medical 

science are not reached every day But what men of genius discover, 
men of vision strive constantly to perfect — and their ideas go into action 
v/ith the help of The British Oxygen Company Limited, whose task it is 
to see that medical equipment does not lag behind medical knowledge, 
and that as the uses of medical gases are developed, so are the means 
perfected of putting them to everyday use 
The B O C ’s contribution is great for many reasons, among them the 
almost limitless scope of its industrial resources, the vigour of 
Its quest for new and better methods, and the hand-in-glove 1®DJ 
co-operation it has long enjoyed with the world of medicine 
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PORTABLE APPARATUS FOR ADMriMISTERING 
PENTOTHAL CONTINUOUSLY 

by Major Dennis Dunnill 

Lid of case can be used on the arm rest of an operation 
table Fitted with standard Army blood transfusion 
bottle Gives wide margin of safety, only actual dose 
required by each patient is injected, as indicated by 
signs of Anaesthesia 

Vide “ Continuous Pentothal Anaesthesia ” 
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Fortunately, Nupercaine is a complete substitute for cocaine ” 

Pracltltatier, 1936, 136, 509 



each comainmg i mg , produce a pro 
longed anaesthesia of the mucous 
membranes of the mouth and throat, 
alleviate the discomfort of sore throat 
and allay post tonsillectomy distress 
(Boxes of 15 and bottles of too) 



for anaesthesia of the mucous membranes 
of the ear mouth, throat and nose 
May be employed topically in proctology 
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a 1% ointment producing prolonged 
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(Tubes of I os) 
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established 'They may come under the heading of “Major 
Developments ” m the next fifty years 
Well, let us take a peep into an operating theatre any time 
between 1900 and 1907 What shall we see ? Alexander Wilson 
will be there with a Clover’s ether inhaler in hand Often he 
blew up the bag himselfj more artfully he caught the patient’s 
expiration whilst letting him inspire from the air around When 
the bag was three-quarters full the mask was fitted closely to 
the patient’s face, and the pointer turned to mark one, and so 
gradually to mark four As the result of the conservation of the 
patient’s expirations, the breathing deepened and tlie complex- 
ion, if originally rosy, rapidly changed to a deep plum colour 
The ether meanwhile had caused a copious secretion of mucus 
and saliva which added to the congestion, and a halt had to be 
called for moppmg-up operations A gag was inserted into the 
mouth and a towel was used to absorb and remove as much of 
the secretion as possible, at the same time the patient had 
recovered his original colour owing to the entrance of air The 
proceedings were repeated as often as necessary It was a fairly 
quick method of getting tlie patient under, tlie accumulating 
CO 2 forcing the patient to breathe deeply It was this deep 
breathing that many operators objected to as it hampered tlieir 
intra-abdominal manipulations and so they insisted on CHCh 
The giving of CHCL on lint to a patient for an abdominal 
section IS a method of anesthetizing calling for more skill tlian 
any other before or since Vernon Harcourt had introduced his 
inhaler to the Society of Anesthetists as early as 1903, but it 
\\ as a number of years later before it appeared in Manchester 
There can be no doubt that it was of great service in helping to 
carry out a prolonged operation under CHCh The regulation 
of the dose gave one at least one certain factor, and in a 
situation full of uncertainties, it is a comfort to know some- 
thing for certain Most of our younger members will never 
ha\e seen a Vernon Harcourt till to-night and though 
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we no longer use it regularly, it is a good way to anastlietize 
for a radical breast operation, if the surgeon expresses a 
wish for CHCI3 as he not infrequently does From personal 
experience I can strongly recommend its use in obstetrics 
The inhaler is tied to the head of the bed, the pointer 
set to I per cent, the mask handed to the patient, who is told to 
fit it to her face and when she feels a pain coming on to take two 
or three deep breaths Such patients are very apt pupils The 
edge of every pain is blunted and if unconsciousness supervenes 
the mask falls off The obstetrician is aware of what is going on 
as he can hear the click of the valves If deep ansesthesia is 
required it is easy for the nurse to hold the mask on the face and 
the click of the valves tells the doctor that all is going well 
About this time also we* first came across the Roth-Drager 
apparatus and this was really an epoch-making advance, in that 
it required the use of oxygen The actual apparatus did not 
survive long It is hardly possible for any apparatus when used 
by all and sundry to keep in usable condition for a reasonable 
length of time But we had realized the benefit of oxygen and 
from then on oxygen cyhnders have been available in all theatres 
It was while using this machine that I saw my first death on the 
table The patient was diagnosed as suffering from a malignant 
growth of the thyroid In his endeavours to remove it, an heroic 
operation for those days, the surgeon pulled on the tissues of the 
neck and the patient stopped breathing, a little artificial respira- 
tion restored natural respiration and the operation continued 
More traction on the tissues of the neck stopped the heart this 
time Death was said to have been accelerated by the giving of 
an anaesthetic It would have been more correct to say that the 
anesthetic had been unable to prevent a death which was so 
obviously caused by the surgeon Consideration of this case led ' 
me to give morphia and atropine as a preliminary injection The 
atropine m order to prevent vagus inhibition of the heart and 
the morphia as a sedative to nervous patients, to put them in a 
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more favourable state for the undergoing of an operation In the 
light of subsequent experience I have no hesitation in saying 
that this also was a very defimte milestone on the road of 
progress m anesthesia Twenty years later Ross Mackenzie of 
Aberdeen in a paper in the But Journ of An<esthesta used these 
words, “Apart from the anesthetic itself there is no single 
factor m anesthesia that has afforded the surgical patient more 
physical and mental benefit and protection than the introduc- 
tion of the preliminary injection of morphine and atropine or 
the equivalent ” 

You who would never dream of anesthetizing a patient 
without a preliminary dose of atropine at least can scarcely 
realize what a tremendous innovation this preliminary injection 
of morphia and atropine was You will, if you try and 
anesthetize the next two or three of your patients with ethei 
without any premedication About a year later a Liverpool 
surgeon visited America and came back an enthusiast for open 
ether We went to see him operate under open ether and found 
that he used atropine but not morphia as premedication Sub- 
sequent experience seemed to teach us that atropine alone 
prevents 75 per cent of the post-anaestlieUc vomiting to which 
we had been hitherto accustomed, and though the addition of 
morphia did nothing to enhance this effect, if anything there 
was slightly more vomiting, the soothing effect on the mind of 
the patient was of inestimable benefit We found that open 
ether was slow as compared with the Clover and so anaesthetists 
began to cover up their patients with gauze or gamgee tissue so 
as to conserve at least some of the CO-, a partial return to the 
Clover idea 

The next change, I am in doubt if we should call it an advance, 
came in die form of “ Basal anaesthesia ” Basal anaesthesia was 
first practised some hundred years ago, but scarcely became 
often used till Gwathmey introduced his ether oil rectal 
injection and not fashionable till avertin came in from Germany 
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A Manchester surgeon visiting that country in 1937 was told by 
a distinguished Berlin professor that the reason they employed 
It in Germany, though a bad method, was due to the dearth 
of competent anaesthetists The implication of that remark will 
not be lost on you If there be any sense m chemistry, and if 
as usually accepted CHCU is dangerous because of its halogen 
content, then I cannot see why avertin is not more dangerous 
because it contains a more poisonous halogen m approximately 
equal amount Deaths following the administration of avertin 
for which no other cause could be advanced have been reported 
Langton Hewer mentions a case of severe vomiting and acidosis 
following avertin, gas, and oxygen Acute yellow atrophy and 
ventricular fibrillation, this latter with adrenalin, have been 
reported in animal experiments It appears then that it has much 
the same action as CHCh as one might expect from its 
chemistry The difference in the method of giving CHCh and 
avertin is in favour of the former as that is stopped slightly before 
the end of the operation whereas it is obvious that the avertin 
continues to act for some time after the operation is fimshed 
Paraldehyde, recognized by most authors as the safest basal, is 
unpopular because of its smell and because it is more exacting 
on the nursmg staff, albeit the sister who has had the longest 
experience of it prefers it to avertin Its lethal dose is in the 
neighbourhood of eight times that of its therapeutic dose 
whereas that of avertin is about two to one Both evipan and 
pentothal can be given per rectum but it is not so easy to estimate 
the correct dose for the particular patient The combination of 
latex with evipan and ether has been warmly recommended by 
Gwathmey and others The few trials I made of it scarcely 
warranted the enthusiasm expressed by Gwathmey, but they 
were too few upon which to base any opinion The prepara- 
tion of the latex, the individual attention necessary and the way 
we have been circumstanced these last few years have proved too 
much for me to make an extended trial of the method, but I 
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think It has possibilities which are worth further examination 
Whether then we are to regard basal anesthesia as a mere 
pandering to a soft and indulgent public, the trump card of die 
surgeon to persuade a reluctant patient to undergo an operation, 
the last refuge of the incompetent anesthetist, or a real advance 
which protects the balance of the mind from disintegrating 
shock, prevents the occurrence of bronchitis or pulmonary 
collapse and the distress of post-operative vomiting is perhaps 
for the future to determine In the meantime it is a % ery pleasant 
way through the ordeal of an operation Avertin is much less 
used now than it was some years ago 
The visit of Dr Pitkin about 1928 gave a great stimulus to 
spinal ansesthesia I gave my first spinal in 1912 but there was 
litde call for this method until Mr Burgess took the matter up 
widi his customary enthusiasm His encouragement and 
patience were solely responsible for giving me the opportunity 
of extensive experience in the method Very early on I found 
that everybody agreed that when the anaesthetic went too high 
we were in the presence of danger if not disaster There, how- 
ever, agreement ended At least half a dozen different theories 
were advanced -as to the cause of the fatal issue Thus the 
physiologist said respiration was paralysed but could not explain 
why artificial respiration was not always an effective remedy 
Observers from Boston said respiration was not paralysed but 
did not explain why deadi occurred From Canada we heard 
that tlie phremcs were paralysed but the respiratory centre was 
not Some Frenchmen said “ C’est le moteur cardiaquc qui est 
frappe ” The late Dr Howard Jones suggested that the 
anarsthetic was absorbed into the blood stream and there para- 
lysed tlie V M centre Many gave their opinion that it was due 
to a fall of blood-pressure, and Labat thought tliat a fill of blood- 
pressure was of no moment provided the patient was at once 
put into a definite Trendelenburg position A fine set of opinions 
with which to pass an examination but complctcl) bewildering 
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when face to face with an emergency A series of experiments 
at the University enabled us to sift the wheat from the chaff and 
so to bring a confidence and an assurance into the work which 
was a great comfort in time of trouble Spinal anaesthesia is 
probably the best method of anesthetizing patients for whom 
the method is suitable It is a method for the expert and for those 
of great clinical experience, the more the better It is not 
popular with anesthetists for the very obvious reason that the 
responsibility is great and immediate and one is dealing with a 
living conscious human being who makes greater demands on 
one dian an unconscious mass of snoring protoplasm Speaking 
of certain grave risk cases Drs Forgue and Basset say, “Toute 
intervention les menace, toute anesthesie risque de rompre, en 
quarante-huit heures, cet equihbre ties instable Toute compte 
fait, il vaux mieux alors anesthesier ces malades a Tether, a 
methode ouverte, au goutte a goutte sur la compresse, le risque 
est moindre, ttlaiesponsabdtte moms immediate ” The French 
express things so nicely Complications are rare, the commonest 
is headache, very occasionally this is severe 
The secret of all general anaesthesia is the keeping of an open 
air-way, therefore when Magill introduced his tube not only into 
the trachea but also to the medical profession it was a notable 
advance Once this tube is in position through the nose and into 
the larynx most patients will anaesthetize themselves if 
connected with a suitable apparatus Of these there are many 
on the market, not all of them suitable, but all very expensive 
Their most important contribution has been to enable us to use 
the closed circuit technique 

During diis period CHCL has been on the decline It is still 
of immense help in some difficult situations, better than any- 
tliing else, as one would expect it to be as the most powerful 
anesthetic we have All the older anesthetists use it It may 
come again, it seems to be the way of the world, for is not 
every valley exalted and every mountain and hill made low? 
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INFILTRATION ANAESTHESIA OF THE LOAIt^ER 
ARM AND HAND 

By Dr L Tauber 

I N the treatment of surgical diseases of the upper extremity, 
partly local and partly general anaesthesia are used The opinion 
of Kochert, that local anaesthesia is advisable only when contra- - 
indication of narcosis exists, is no longer accepted We cannot 
lay down any general rule as to the best types of anaesthesia to 
be applied, for example, the age of the patient or his psychic dis- 
position has often induced us to complete under narcosis an 
operation which is normally carried out by employing only local 
anaesthesia On the other hand, it may happen that the patient’s 
fear of narcosis is so great that in order to avoid it he is ready to 
bear even considerable pain However, whatever the method 
the surgeon employs, his aim is always to carry out the operation 
with the minimum of pam This can only be achieved through 
the choice of drugs of the appropriate kind and quantity and 
through the use of correct methods correctly applied 
The oldest, as well as the best known methods of analgesia, 
employed in surgical treatments of the upper extremity, are the 
two evolved by Oberst and Kullenkampff The first of these, 
tliough simple, is not in all cases without danger, as we shall see 
later The second, besides requiring specialized technical skill, 
also leads m a certain number of cases, not only to unpleasant 
symptoms such as paralysis of the cervical sympadietic system, 
blocking of the phrenic nerve and pain in the chest, but also to 
serious collapse, pneumothorax and even death On account of 
these dangers, these methods can certainly not be employed for 
ambulant cases 

In the last century, Korning and Goldscheiner inscstigatcd 
the problem of infiltrative anaesthesia In animal experiments. 
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they succeeded by the injection of ansesthetic solutions into the 
prepared nerve (1 e by endoneural injection) in making the 
area supplied by the nerve completely insensitive Soon they 
were able to demonstrate that analgesia could also be obtamed, 
though more slowly, by perineural injection, that is, bv 
allowing the anaesthetic fluid to reach the immediate surround- 
ings By systematic investigations, they also showed that the 
nearer this injection is to the site of operation the smaller 
the actual amount of solution required 
Endoneural methods of peripheral infiltration anaesthesia can 
be used with complete success, only when the nerve passes over 
bone or lies within a bony canal, for example, the brachial plexus 
as It lies on the first rib, the ulnar nerve on the humerus or the 
infraorbital nerve in the infraorbital canal According to Braun, 
among the nerves of the upper limb, only the ulnar nerve in its 
groove can be anaesthetized in this way (after Krogius) 
Wiedkopf advocated the analgesia of radial and median nerves 
also, at the elbow and above the elbow, respectively The local- 
ization of these nerves, however, is made difficult through the 
lack of defimte bony landmarks and so these methods could not 
become popular Although above the wrist there is still no sure 
bony guide to these nerves, anaesthesia in this region is more 
often performed 

The inadequacy of peripheral infiltration anaesthesia in the 
upper limb led me to investigate further these two nerves 
Dissection showed that suitable sites for nerve puncture of the 
radial and median nerves exist also They are found as follows 

By the movements of pronation and supination of the lower 
arm the head of the radius is easily defined One and a half 
centimetres below this, a line is drawn perpendicular to the long 
axis of the arm In position of supination, from the junction of 
the tlienar and hypothenar emmences, a line is drawn at right 
angles to the former The radial nerve lies at a depth of about 
one and a half centimetres, directly on the bone, below the point 
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of intersection of these two lines and can be reached by a per- 
pendicular thrust of the needle In the case of a successful nerve 
puncture, the patient experiences an electric sensation, if thib 
reaction does not occur the nerve will be found by deviating the 
needle a few millimetres from the perpendicular The location 
of the median nerve is not quite as simple, but with a little 
practice it too can be ansesthetized The method is as follows 
By pronation and supination, the lateral border of the 
Pronator Teres is defined Half a centimetre medial to tins 
(thus avoiding injury to the brachial artery), level with the 
lateral epicondyle, the ulna can be reached by a perpendicular 
puncture of the Pronator Teres and Brachialis muscles The 
median nerve lies in the space between the two muscles As long 
as the needle is piercing both muscles, it cannot be moved from 
side to side By carefully withdrawing the needle, a certain 
depth will be reached at which, for the first time, its free move- 
ment will be possible This level corresponds to the intermuscular 
plane Here the needle is turned at an angle of almost 180 
degrees and pushed carefully in a lateral direction, until a 
resistance is felt, which is caused by the median nerve In both 
cases, 5 to 10 cubic centimetres of 2 per cent novocain are injected 
after a successful nerve puncture 
I have had the opportunity of testing the technique described 
above on twenty patients, two with fractures of the radius and 
eighteen cases of panaritium of the hands with definite lymph- 
angitis In all cases, in twenty to twenty-five minutes, the whole 
area innervated by the nerves was made completely insensitive 
and all motor impulses were blocked The area was definitely 
hyper<emic as a result of paralysis of all the vasoconstrictor and 
vasodilator fibres In one case, though the sensory function of 
the radial nerve was eliminated, the motor functions remained 
unimpaired The effect lasted about one and a half hours As 
the cutaneous nerv'es can easily be anaesthetized by simple sub- 
cutaneous circular mfiltraUon, complete insensitivity of the 
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whole lower arm and hand can be achieved without the infiltra- 
tion of the brachial plexus 

Indication In all those cases of finger panaritia, where an 
accompanying lymphangitis reaches the first phalanx, Oberst’s 
infiltration method cannot be used Should the patient have 
also myocardiac lesions, a contraindication of narcosis also 
exists At our present stage of knowledge, the only possible 
alternatives would be freezmg or Kullenkampff’s anaesthesia 
Freezing is the simplest form of analgesia, though probably few 
patients who have suffered from tins method would consider that 
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It deserves the name anaesthesia The latter is a complicated pro- 
cedure and can be dangerous as explained before It is also 
contraindicated in cases of pulmonary tuberculosis, emphysema, 
that IS, m those diseases where narcosis is also out of the question. 
It IS then evident that in these patients, the infiltration anesthesia 
of the lower arm is the only possible method In Oberst’s 
method, the locally administered solution causes a mechanical 
compression of the vessels In advanced cases of pyogenic 
processes of the finger, especially if arteriosclerosis or diabetes is 
also present, this mechanical compression may lead to irreparable 
damage, by gangrene setting in In the infiltration anaestliesia 
of the lower arm, this danger does not arise, for the fluid is 
applied at some distance from the site of the operation and, 
fiirthermore, is accompanied by extreme vasodilation In closed 
fractures the simple local anesthesia is excellent, but in serious 
injuries and open fractures the infiltration anesthesia of the 
lower arm can agam well be employed According to Cryle, 
mtraneural injection of novocain also diminishes the shock 
Summaty With the infiltration anesthesia technique of the 
lower arm, a new indication can be established and the complica- 
tions of narcosis can be avoided It is indicated in all those 
surgical diseases of the lower arm and hand, where the more 
dangerous and complicated Kullenkampff method or general 
antesthesia are not desirable 
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THE PERMANENTLY PATENT (P.P ) 
INTRAVENOUS NEEDLE 

By Emily E Johnson, M B , Ch B., D A 
Consulting Ancesthetist to the EM S , West Riding County 
Hospitals, Clayton Hospital, Wakefield, and Dewsbuiy 
General Infiimaiy 

"PVERY one with experience in intravenous therapy or intra- 
-L/ venous anaesthesia realizes that the two great difficulties are. 

1 Keeping the needle in the vein 

2 Keeping the needle patent 

Methods now in use to obviate these difficulties are 

a The tying of a cannula into a vein 
b The use of a wide bore needle 
c A drip feed 
d A pressure drip feed 

After much dissatisfaction with the above methods, I have 
now devised a stiletted intravenous needle which, fixed in the 
manner to be described, stays in the vein and remains patent for 
any length of time 

The needle used is stiletted needle (stainless steel) , two inches 
in lengtli, 45 degrees bevel point, with a pm in the head of 
the stilette which fits into a notch in the hub of the needle It is 
made in various gauges from 23 to 17 
A new type of strapping is used here, “Durex Cellulose 
Adhesive Tape ”, which has the following advantages It is quite 
transparent, tough, very adhesive and does not -leave any 
glutinous residue on removal 
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Method of Use 

1 Prepare lengths of cellulose adhesive tape and fold tliem 
over at one end to make for speedy removal. Three lengths 
should be 4-5 inches long and a fourtli should be of such a 
length that it completely encircles the arm and overlaps for 
2-3 inches The use of transparent strapping ensures visibility 

2 Introduce the needle into the vein -with stilette in sim and 
the notch in the needle facing upwards in order to facilitate 
reintroduction of tlie sulette When the needle is in position in 
the vein, gently withdraw the stilette and blood will flow 

3 Pressure on tlie arm is gradually relaxed and the stilette 
reinserted 

4 Fix the needle in position thus 

Infold the vein by drawing together folds of skin from each 
side and flx in position by one of the short lengths of cellulose 
tape A second similar piece may be necessary to fix the over- 
lapping folds of skin in position These overlapping folds of 
skin should extend about inch beyond tlie tip of the needle 
and about i inch down its Icngtli Another short piece of 
strapping is placed over the lower inch of needle, thus fixing 
It directly to the skin It will be noted that only the hub of 
tlie needle is free from strapping 

5 Remove the stilette to ensure that the needle is still in the 
vein (as the vein is not now distended it will take a few seconds 
for blood to appear) and reinsert the sulettc 

6 Apply the long piece of strapping over die needle, com- 
pletely surrounding die arm and overlapping for 2-3 inches 

N B The above operation should take 1-2 minutes (except 
where finding a suitable vein presents difficulties) 

The needle is now m position and ready for die introduction 
of an) drug or fluid The arm is then placed on an arm board 
covered with a sterile towel and the wrist fastened to it by a 
strap or bandage 
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Speaal Advantages 

1 The use of transparent cellulose strapping permits visi- 
bility and thus mimmizes the risk of not noticing a dislodgement 
of the needle Further it has the advantage of not leaving any 
glutinous material adherent to either skin or needle on removal 

2 The 45 degree bevel aids venipuncture 

3 When the needle is fixed m the manner described the vein 
will not be punctured by any movement caused by the attacn- 
ment of syringes, etc 

4 The fine bore minimizes trauma. 

5 The additional length of the needle facilitates its fixation to 
the skin 

6 No cumbersome intravenous apparatus is necessary requir- 
ing numerous assistants to transport the patient from ansesthetic 
room to theatre 

Speaal Uses 

1 The easy giving of fractional doses of any drug or antidote, 
by the intravenous route 

2 The rapid attaching of any intravenous drip 

Method of Giving Inti avcJious Diugs or Fluids 

1 Remove sulette and place on a sterile towel or swab 

2 Using record syringe inject drug or fluid 

3 Immediately replace the sUlette 

It should be noted that a further injection may be given with 
an ensured patent needle still in position irrespective of the time 
interval At the end of the operation the needle may be with- 
drawn (alternatively a post-operative intravenous dnp may be 
attached) , care being taken that the strapping over the infolded 
vein IS left in place, tlius ensuring the asceptic healing of the 
venipuncture Pressure should be applied over the cellulose tape 
for a minute or two at the site of venipuncture immediately after 
removal of the needle to prevent any oozing of blood 
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Points Worth Noting 

The p p needle is particularly useful for giving 

1 Fractional doses of pentothal 

2 Tubarine 

Here, it is advisable to note the following facts concerning 
tubarine administration 

Three syringes must be prepared as follows 
A 5 c c for tubarine either undiluted or to give more accurate 
control diluted with sterile distilled water or N saline (thus i c c 
contains 3 mgm ) 

A 10 c c for sterile distilled water or N saline 
A 20 c c for pentothal 

The reason for using different sizes of syringes is to provide 
easy identification and to minimize the danger of giving the 
wrong solution In the event of using syringes of a similar size, 
different coloured tapes or named tapes should be attached to 
each particular syringe The stilette must now be withdrawn 
from the needle and the original dose of pentothal given imme- 
diately followed by a few c c of N saline 
N B The N saline must be used to prevent the formation of 
a precipitate by the interaction of pentothal and tubarine 
The stilette is replaced, after which nitrous oxide-oxygen 
anesthesia may be commenced if desired 
The patient is now ready for operative procedures 
At the necessary moment the stilette is withdrawn and the 
calculated dose of tubarine mjected, followed by a few c c of 
sterile distilled water or saline Should any'flirther pentothal, 
tubarine, or antidote be deemed necessary these can be adminis- 
tered with complete immunity from precipitation if the routine 
of giving sterile distilled water or saline following each drug is 
adhered to Further it assures that the drugs arc completely in 
the circulatory system 

In every major surgical procedure whatever type of anesthesia 
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be chosen, the p p needle in a vein may prove to be a life-saving 
factor It IS immediately ready for any cardiac or respiratory 
stimulant, the introduction of pentothal for ether convulsions 
or for the attaching of an intravenous drip As an mtravenous 
drip may be dislodged m transport from ward to theatre, the 
p p needle with stilette in situ makes possible the detaching of 
the drip before transport is commenced This means that the 
patient is without a drip for the few minutes of transportation 
but this disadvantage is more than offset by the p p needle being 
available to the patient for the drip immediately on arrival in the 
theatre 

These permanently patent (p p ) intravenous needles are 
made by Messrs Chas F Thackray, of Park Street, Leeds, and 
the “ Durex Cellulose Adhesive Tape ” by Durex Abrasives Ltd , 
Arben Road, Adderley Park, Birmingham 


B 
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MUSEUM OF ANESTHESIA ESTABLISHED 
IN AUSTRALIA 

By Len Barker 
Photographs by Ken Dicker 

T he Australian Society of Anaesthetists has established the 
third museum of anaesthesia in the world at Melbourne 
The only other known museums of its kind are in New York 
and London 

Situated in the University of Melbourne, the museum was 
opened on October i6, 1946, coinciding with the centenary of 
the first successfiil public demonstration of a general anaesthetic 

Far from being an exhibition of relics it is a modern school of 
instruction where the history of anaesthesia is traced for the 
benefit of medical and dental practitioners and students of tliose 
subjects at the University of Melbourne 

The Society of Anaesthetists (which has a membership of 
100) hopes through the museum to establish the following 
primary functions* 

To provide scientific headquarters and a meeting place for the 
Society, 

To foster post-graduate education in anaesthesia with particu- 
lar attention to anaesthetists seeking senior qualifications, 

To give basic training in anaesthesia to medical and dental 
students attending the University, and 
To provide a liaison body between anacstheusts and manufac- 
turers of anaesthetic drugs and appliances 
The decision to establish a museum of anxsthcsia was made 
in 1939, but the outbreak of war caused the plans to be 
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suspended In 1945 the Society started communicating with 
doctors, dentists, hospitals and manufacturers of instruments 
and drugs throughout Australia, requesting donations of suitable 
historical material The prompt response to the Society’s circulars 
resulted in generous and helpful gifts from all parts of the 
Commonwealth Interesting exhibits of captured Italian and 
Vichy French instruments were also obtained from the 
Australian Army 

In addition the Society obtained material foi its museum by 
exchange with tlie American Society of Anaesthetists and the 
Association of Anaesthetists of Great Britain and Ireland The 
museum now possesses 1,000 exhibits 
Space for the museum was made available by the Melbourne 
University’s Physiology School, and although it was not as large 
as desired it was the best obtainable owing to the current shortage 
of buildings in Australia. 

The museum occupies two rooms with a total floor space of 
400 square feet One serves as an ante-room and office contain 
ing exhibits of large gas-oxygen apparatus, and current technical 
)Ournals 

The Society’s reference library containing some 130 books 
(exclusive of journals) is housed in tlie nearby Medical School 
library so as to obtain tlie advantage of the services of a full- 
time librarian 

Anotlier sausfactory feature of the museum’s location is its 
convenience to the laboratories of tlie Physiology School, which 
are open to members of tlie Society who wish to engage in 
research 

The mam display is set in tlie second room and is grouped 
m diree categories historical, physiological and modern 
Owing to space limitations the designers were forced to build 
the mam showcases to a height of 10 feet A step ladder is 
available for visitors to die museum, however 
Tlie two rooms of the museum connect with a spacious 
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lecture theatre capable of seating 200 persons, which is used by 
the Society of Anaesthetists for formal meetings Its proximity 
to the museum allows lectures to be suitably illustrated by 
anaesthesia exhibits 

The theatre ” is suitable for him projecting and tlie Society 
extensively uses 35 mm film strips and diapositives It also 
possesses 16 mm sound films but at present lacks the necessary 
projection equipment 

Control and organization of the museum is vested in an 
honorary curator, who is responsible to the executive of tlie 
Society He possesses the qualifications specified by tlie Society 
for Its curator 

He IS a medical practitioner witli an extensive knowledge of 
the theory and practice of anaesthesia, an understanding of 
engineering as applied to anaestliesia, acquaintance with clinical 
photography and draughtsmanship, and experience in medical 
lecturing 

Like many of his colleagues, he has an adequately equipped 
private machine-shop He made exhibits unobtainable from 
outside sources 

The historical section of tlie museum is laid out in a large 
case measunng approximately 10 feet by 20 feet It covers as far 
as possible the evolution of anaesthesia from 1846 to 1930 

Because medical equipment is usually metal-plated the 
exhibits are set against a black background, which shows them 
to the best advantage 

It was found that black paint absorbs light and increases dis- 
cordant reflection so this was countered by tlie installation of 
internal tubular lamps set in metallic troughs which arc 
burnished internally and blackened externally They generate 
considerable heat, however, and to counteract the danger of fire 
and reduce consumption of power an individual switcli and 
fuse has been fitted to each tivo shelves in every showcase 

The historical exhibits are arranged chronologically witli a 
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shelf devoted to each agent of anesthesia. An explanatory card 
attached to each exhibit gives its history and pharmacology. The 
apparatus for tlie admimstration of each particular agent is then 
presented as far as possible in year groups, for example 1850- 
1857, “ cone inhalers for ether ”, 1877-1907, “ closed inhalers 
for ether ”, and 1905-1940, “ open methods witli ether ” 

The cards also explain the method of administration of each 
agent, the reasons for its introduction, its merits and defects, why 
It was superior to tlie methods which preceded it, and the cause 
of Its subsequent discardment 

Where tlie design of an exhibit is complex, models are dupli- 
cated in section witli structural components emphasized in 
colour 

Each exhibit (and tlie descriptive card winch accompanies it) 
IS marked with the shelf number and the serial number of 
the shelf 

A card index is provided and a visitor wishing to locate any 
particular piece of apparatus can compare the shelf number 
with die card index 

The primary aim of tlie modern section is to present tlie 
pliysiological basis of modern ansestliesia and apparatus of 
modern design acceptable to the standards committee of the 
Society Where any particular piece of apparatus has been 
found to be ill-dcsigncd the fact is uncompromisingly stated on 
the explanatory card 

As anaistlicsia is a highly technical subject die ansesdictist must 
be fimiliar with the combination of valves, flow meters, gauges 
and similar mechanisms into working apparatus, and every effort 
IS being made to assemble a complete range of the standard 
types of these appliances 

These cxliibits arc also in section with emphasis placed on die 
scope of each item and the Society’s opinion of it In tins way 
ihc anasthctists or manufacturer of anarsthesia apparatus can sec 
m a small space a wide range of modern equipment and gauge 
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from the explanatory cards the Society’s opinion of their utility 
and constructional soundness 

The exhibits are treated in much the same manner as those in 
the historical section with the exception that a separate case is 
devoted where possible to each agent or method such as gas, 
endotracheal, intravenous, and preliminary medication 

As the physiological side of anaesthesia cannot be illustrated 
by exhibits of apparatus, this section of the museum is equipped 
with anatomical drawings and models, physiological diagrams 
and actual operation records 

In the museum, the Australian Society of Anaesthetists has 
achieved its aim of presenting the evolution and steady progress 
in knowledge of respiratory and circulatory physiology and of 
tlie anjesthetist’s ability to control those functions during a 
surgical operation 

The Society has also demonstrated that a small group of 
enthusiastic technical workers can successfully establish a 
museum which can be educational while at the same time serv- 
ing as a clearing-house for the exchange of ideas and informa- 
tion which are the basis of all scientific progress 
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ABSTRACTS 

“The effect of cm bon dioxide inhalation m the prophylaxis 
of lespnatoiy complications " 

(G H Gadesby in Anmsthesia, January 1947, p 12 ) 
The patients had all been subjects of bonegraft operations, 
mostly to some part of the face Usually the necessary bone had 
been obtained from the iliac crest, thus causing “ a great disturb- 
ance of tlie muscular activity employed in respiration, particu- 
larly coughing ” The results of carbon dioxide therapy show 
reduction in total incidence of respiratory complications from 
15 to 22 per cent, with possible reduction in their severity 

“Analgesia and Amesthesia in Obstetnes” Ancesthesiology , 
March 1947, p 113 

The combination of demerol and scopolamine is reported to 
be unsurpassed by otlier agents and combinations in present use 
At Hartford Hospital the combination was given by the intra- 
venous route and proved as satisfactory as barbiturate scopol- 
amine medication 
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CONSULTANTS FOR INDIA AND BURMA 

The Secretary of State for India and for Burma has, m recog- 
nition of their valuable service as Consultants to G H Q , India, 
during the war, appointed the following gendemen to be 
Honorary Consultants to the India and Burma Offices 

Brigadier S M Hepworth, MB, ChB, DMRE —Consultant 
Radiologist 

Brigadier G W Bamber, M D , F R C C P — Consultant Dermat- 
ologist 

Brigadier E E Prebble, M B , Ch B — Consultant Venereologist 
Brigadier D McAlpine, M D , F R C P — Consultant Neurologist 
Brigadier E A Bennet, M A , M D , D P M — Consultant Psychia- 
trist 

Brigadier H K Ashworth, M B , Ch B , DA — Consultant An.vs- 
thetist 

Brigadier the Hon G F O Bridgeman, M C , F R C S — Consultant 
Ophthalmologist 

Brigadier Grant Massie, CBE,MS,FRCS — Consultant Suigcon 

Brigadier JDS Cameron, CBE, MD, FRCP — Consultant 
Physician 
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REVIEWS 

Ancesthettc Methods Geoffrey Kaye with collaboration of 
R H Orton and D G Benton pp 706, illustrations and 
charts Price 50^ (Australia) Barnsby (Surgical) Ptrs 
Ltd , Melbourne, Australia, 1946 
This IS a capital text book and in spite of war conditions 
appears to be most satisfactorily produced, but after all it is the 
matter more than the manner which is of most concern in a 
technical work, and for the matter there can be little but praise 
After a chapter on history and tlieory of anaesthesia tlie author 
describes the effects on circulation and elimination, then the 
signs of anaestliesia and the estimation of risks Here we dunk 
he might have laid more stress on die value of the breath- 
holding test, which IS assuredly one of the most indicative — 
It IS certainly the simplest of all diese measures Resuscitation 
IS next dealt with, and we note diat he does not mention the 
peculiar amnesic effects of some barbiturates, which may become, 
as we have ourselves seen, \ ery important in legal affairs as for 
example when a contract is repudiated which was made by the 
patient while still under the influence of an amesthetic Later 
he may deny its validity, having completely forgotten commit- 
ting himself while under barbituric influence 

Throughout the book we were particularly pleased by the full 
and accurate descriptions of apparatus, we do not recollect ever 
having seen this matter so well dealt widi m a text-book The 
book IS called Ancesthettc Methods, but it is much more than 
tins, for the physiology and the pharmacology of die subsequent 
results of various forms of anacsdicsia arc all fully considered 
After spinal analgesia, blood transfusion, fires and explosions 
are carefully described 

The solume is completed b) a chapter on death under 
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anaesthesia and one by D M Selby, Barrister-at-Law, for the 
Anaesthetist and Australian Law, and by discussion of recently 
introduced methods, including the use of curare Equipment 
for private practice is discussed m the appendix and some 

useful data There is in addition a good bibliography 

The Development of Inhalation Ancesthesia Barbara M 
Duncum pp 640, illustrated, 35^ net Oxford University 
Press 

Dr Duncum’s introductory chapter alone is a capital epitome 
of the history of anaesthesia by inhalation Passing on to the 
mam portions of the book she starts with an account of the 
unconsciously preparatory work of Humphry Davy, Levoisier 
and Beddoes We say unconsciously because although 
Humphry Davy certainly threw out the suggestion tliat nitrous 
oxide gas might be used to prevent the pain of operation, no one 
followed up his idea and he himself was concerned with the 
chemistry and physics, not with the medical application of his 
researches 

Priesdey’s work on oxygen then comes into the picture and 
the subsequent extended practice of pneumatic medicine 
Ether vapour was being used therapeutically in 1796 Chapter 11 
deals with Hickman, Long and Wells, Chapter III with Morton 
and etherization Then comes tlie advent of chloroform and 
Simpson’s work at Waldie’s suggestion, and Snow’s great work 
in putting the administration of chloroform on a scientific basis, 
with definite percentages of the vapour Dr Duncum in her 
account of chloroform in pracdce pays much attention to its use 
m France in the 1850’s Then comes an account of the chloro 
form committees in 1864 Part IV deals witli die revived use of 
nitrous oxide and ether This was actually started by Colton of 
America in his dental practice In 1867 he demonstrated his 
mediod in Pans, where a great international exhibition was in 
progress Evans, a leading Amcncan dentist in that city, learned 
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from Coltoa how to make and admimster mtrous oxide gas He 
came to London and gave demonstrations at the National Dental 
Hospital, Moorfields, and elsewhere Nitrous oxide was firmly 
established as the best anaesthetic for dental work Ether came 
to London in 1872 with Jefi&ies, an Amencan ophthalmologist, 
who demonstrated its admmistration at St George’s Hospital 
and elsewhere It rapidly grew m favour and this was increased 
by Clover’s mgenious apparatus for giving it Ormsby’ s inhaler, 
too, found many adherents especially for maintaining anaesthesia 
after this has been completely mduced by the gradual method 
made possible by Clover Between 1878 and 1885 most import- 
ant contributions to the knowledge of anaesthesia and the 
principles by which is should be practised were made by Paul 
Bert Premedicauon with morphine came in about 1864, spon- 
sored chiefly by Claude Bernard and by Nussbaum 
Later chapters deal with the tnal of ether by continental 
countries, the Hyderabad Commission, and anaesthetic trends in 
England, 1890-1900 A curious omission in this excellent and 
otlierwise comprehensive book is any account of Magill’s work 
on endotracheal anaesthesia 

^ Synopsis of Anaesthesia J A Zee, M R C S , D A pp 254, 
42 illustrations, 125 Gt/ net John Wright and Sons, Bristol 

The book starts with a synopsis of the history of anesthesia 
under the names of those chiefly concerned m making it, from 
Priestley and Humphry Davy to Clover Then follows a list of 
the important dates Next comes a chapter on respiration, with 
illustrations of tlie parts concerned Pre-anesthetic care and 
preparation and premedication are then dealt with The methods 
o{ inhalation anaistliesia are dien briefly described and the stages 
mil signs of anaisthcsia The technique and agents for inbala- 
iion anesthesia occupy succeeding chapters Types of apparatus 
md methods of administration are then described 
The accidents of anicsthesia and tlicir treatment are briefly 
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considered and this is followed by an account of the gases used 
in anaesthesia Endotracheal administration follows and after 
this rectal anaesthesia and basal narcosis with a brief contribu 
tion on rectal anatomy Intravenous anesthesia and tlie barbitu- 
rates occupy following pages, then analeptics and spinal 
analgesia, complications and sequele of anestliesia, another 
Anesthesia and analgesia in labour provide material for die 
concluding chapter We can cordially recommend the book as 
a sound and useful summary of anesdietic practice 

The Chemistry of Ancesthesta John Adriani, M D pp 530, 
illustrations and diagrams Blackwell Ltd , Scientific Publi- 
cations, Oxford, 1946 

This excellent and comprehensive work is divided into diiee 
parts inorganic chemistry related to anesdiesia, organic 
chemistry related to anesthesia, and biochemistry related to 
anesthesia Actually it deals also with the physical laws of gases, 
which are explained and exemplified Flowmeters, too, are illus- 
trated and described in detail The diffiision of gases througli 
rubber is discussed, and the physical methods of analysis of 
gases in body fluids and tissues “The distension of tlie bowel in 
intestind obstruction is due almost entirely to accumulation of 
nitrogen witliin the lumen ” Inhalation of 100 per cent oxygen 
through a semi-closed system establishes a gradient for nitrogen 
from tissues to blood, to alveoli, to outside air The gas is 
gradually eliminated from tissues and replaced by oxygen The 
use of an inert gas lighter than nitrogen is often desired as a 
diluent for oxygen in patients with an obstrueted airway any- 
where between the lips and the alveoli Helium is tlien of value, 
diffusing faster in and out of bronchi and alveoli and lessening 
the effort of ventilation 

Dealing with CO3 absorption methods the author points out 
the importance of the hardness and size of the soda lime 
granules employed The best canister is of 8 cm diameter, 13 
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cm long, With a volume of 650 c c., and accommodates 50*^ 
grams 4x8 meth. soda lime pellets. 

The Common Cold Noah D Fabricourt, M D pp 123 
Macdonald and Co Ltd , London. 

At first the anatomy of the upper air passages is described and 
Its functions in avoiding or accepting a cold explained The 
author has no new theory of causation and accepts tlie usually 
acknowledged virus and associated bacteria He attributes much 
importance to the weather and does not believe in the efficacy 
of habitual cold batlis as a preventive Allergy and dyspnoea 
are considered, and the complications of tlie common cold For 
treatment he relies on the old and well-tried advice, “ Get into 
bed and stay there ” He advocates the humidifying at the same 
time as tlie heating of the air of rooms The good effect of 
treating air with glycol is stated and the advantage of germicidal 
lamps 

The Conquest of Canca George Bankoff, M D , F R C S 
pp 187, illustrated 6 s net Macdonald and Co Ltd , 
London 

This is a good book for the lay reader It states in simple 
language die known facts about cancer and the surgical treat- 
ment of the disease and it is more optimistic than depressing 
Some of die audior’s statements however lack proof, as when he 
says diat “ die less condiments and spices one uses the~ less 
opportunity for cancer ”, and that “ spectacles, artificial teeth 
and glass eyes may act as irritants and cause the possible develop- 
ment of cancer” and that “policemen get cancer of the 
bronchial tubes and lungs through irritant fiimes inhaled ” He 
spciks of “ fibrins, benign tumours which have their origin m 
connected ussuc ” , is diis a commonly accepted term for benign 
tumours? Speaking of cancer of the stomach he says “the 
pi lone contraction is due to secondary anaemia ”, surely it is 
the other way about' 



144 


CORRESPONDENCE 

Sir,— I have just spent some considerable time reading Dr K E 
Madan’s paper, “ Spinal Analgesia with Sacral Escape ”, in 
the current number of the BuUsh Journal of Anasthesia 
I say “ considerable ” because it appeared confused in composi- 
tion and doubtful m validity Perhaps I may explain by reference 
to points m the order in which they occur therein 

1 Lines 15—17, p 95 The author describes the effect on the 
spinal micturition centre as being “ more pronounced ” when 
drugs “ like Stovaine, Amsethaine with 10 per cent glucose, heavy 
Nupercaine ” are used, “ particularly if alcohol has been used 
to lighten the specific gravity ’* 

Does he mean to imply that he sometimes “ lightens ” his hyper- 
baric solutions by adding alcohol or is he referring to those 
manufactured /lypobaric preparations which do contain alcohol ^ 
In the latter case, presumably the conjunction at the end of line 16 
should read “ or ” instead of “ and ” 

2 Line 25, p 96 Presumably the word “ of ” should read “ or ” 
and this is a typographical error 

3 Diagram I, p 97 Having checked my first impressions by 
reference to both Gray’s Anatomy and Samson Wright’s Physio- 
logy, I still consider this to be a confused picture 

(a) The pelvic nerve or Netatis Eitgens (“Nervi Erigentis ” 

IS neither English nor Latin I) comprises the parasympathetic fibres 
arising from the sacral outflow of the parasympathetic system 
from S 2, 3 and 4 and not as here depicted, the sympathetic fibres 
from L I, 2 and 3 

(P) These fibres travel in the Pudendal Ncn'c (in the diagram 
referred to as the “ Prudental Nerve ’’—perhaps another imprudent 
misprint') and innervate not only the External Sphincter but the 
bladder itself and constitute the “ emptying nerv’C " referred to in 
the diagram Also, they traverse the Vesical Plexus which is not 
only supplied with lumbar fibres as implied by the diagram 
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4 Lwe2,p 98 '‘hemi-Iateral” IS an ambiguous word Literally 
itmeans “ half of a side ” which is not the same thing as unilateral, 
meaning “ one side only ” Thereafter the author refers only to 
unilateral analgesia and one can only deduce that he meant hemi- 
lateral to be a synonym for it 

5 Para 2, 98 If a patient who has had a hypobaric injection 

is turned on to his back and his thighs are “ kept well flexed for 
another 3 minutes ” the hypobaric solution is thereby invited to 
float up into the “ sacral concavity ” and it is difficult to see how 
his sacral motor roots will escape the effect of the drug since they 
arc now higher than the lumbar roots which are the target of the 
mancEUvre If, in Dr Maden’s experience, the sacral roots do, in 
fact, escape with this method, it can only mean that all the drug 
has been “ fixed ” in the first 3 minutes and the patient might as 
well have relaxed his thighs 

6 Para 3, p 98 By definition in all reputable text-books of 
anatomy, that part of the body “ above the diaphragm ” is the 
thorax and the only operations thereon must be thoracic and cannot 
be “ abdominal ” 

It IS also assumed that, in line 6 of this paragraph, “ to *’ should 
read “ from ” and that what the author is really considering arc 
upper abdominal operations close to but still below the diaphragm 

7 Line 2, p 99 Havingonly described his techniques with heavy 
and light solutions, the author here claims to be equally successful 
with “ isobaric solutions ” Try as I may, I can only conceive of 
isobanc solutions cither “ staying put ” or diffusing equally in all 
directions completely irrespective of the patient’s posture I know 
of no commercial preparation of an isobanc analgesic solution and 
ha\c alwajs assumed tliat tins was because one would have no 
control of its diffusion within the theca 

8 Concludon T. p 99 I am not clear whether Dr Madcn postu- 
lates a “ sacral centre of micturition ” wif/iw the spinal cord or in 
cither the In pogastne \ csical or prcsacral plexuses My own con- 
ception of It IS as being intJitn the lumbo-sacral cord in which case 
It IS not "inncrsatcd by” the sacral nerves but is the origin of 
them * ' 

\ ou must forgiN e me. Sir, for tins long discourse on one article 
in sour Journal While some of my criticisms arc of the care 
nhich Dr Madcn bestowed on his paper, otlicrs may prove to 
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be only of the meticulousness of your proof-readers Since the 
other papers in die same number and previous issues of die 
Journal have not carried so many errors I feel diat die former 
may be the case and so you may care to refer my comments to 
him 

I am led to make these comments, pedantic though some may 
appear to be, because I dunk that on all specialities— our own 
perhaps most of all — too much is written and published which is 
of too poor quality All too frequendy die substance of a paper 
IS not sufficiendy worth-while, its “ findings ” are not statistically 
sigmficant or its composition as a piece of English prose is un- 
worthy of a graduate in what should still be able to command 
respect as a learned profession. 

I feel that these considerations should apply especially to a 
' specialist journal of infrequent publication and limited paper 
space 

I therefore hope these criticisms will be accepted in die con- 
structive mood in which they are offered 

Donald V Bateman, M B , B Chir 


OBITUARY 

Dr Samuel Johnston or Toronto 

D r SAMUEL JOHNSTON died suddenly at his home in 
Toronto on Apnl 14th last following a coronary occlusion. 
He was seventy-eight years of age and had been retired from 
active practice for several years A few weeks prior to his death 
he had undergone a major operation from which he appeared 
to be convalescing in a satisfactory manner, the symptoms of 
cardiac derangement arising suddenly and without warning 
' Until die time of this illness he had been in his usual good 
healdi and spirits, his sudden passing coming therefore as a 
shock to his many friends His wife, Margaret MacCaliurn 
Johnston, survives him 
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After a few years devoted to a business career Dr Johnston 
entered Trinity College at Toronto in 1897, from which he 
graduated in the remarkably short space of four years witli the 
degrees M A , M D , C M Following graduation he entered 
tlic Toronto General Hospital as an interne In tliose days the 
administration of anscstlietics was all too commonly placed in 
the hands of the resident staff and in Dr Johnston’s case it 
became apparent early that this young physician, in addition to 
being particularly interested in anaestliesia, showed unusual 
ability in this field 

From die beginning of his career in practice his activities 
were directed mainly to anxsdiesia He was named chief of the 
new departments of anaesdiesia established in 1907, mainly 
through his efforts, in die University of Toronto and die Toronto 
General Hospital, posts which he held with distinction until the 
year 1935 In 1910 he visited clinics in England and France 
During Ills stay in London he spent some time anaesthetizing 
animals for experimental investigations then being undertaken 
by Sir Victor Horsley 

Dr Johnston foresaw diat anaesdiesia was a science which 
would hold an increasingly important position among hospital 
services It is to his credit that early in his career he bent his 
energies towards interesting his students and internes in diis 
branch of medical practice and encouraging diem to adopt it as 
their life’s work He added to his staft' as die times permitted, 
giving unstinted support and encouragement to his associates 
and indeed to all anaesthetists with whom he came in contact 
Hi made every effort to keep his department abreast of die times 
In the )cars following the First World War, particularly, he 
missed few important scienufic meetings of anaesdietists in 
America He \\ as an outstanding figure on these occasions, with 
few of his contemporanes cither in Canada or the United States 
ahli to speak with equal authority Those of us following in his 
fixnstcps in those >ears remember with pride his contributions 
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at these sessions When a subject of a controversial nature was in 
review his opinion, if not voluntarily expressed, was requested 
either from the chair or from the floor His own outstanding 
ability as an anaesthetist and the enthusiasm he was able to instil 
m the members of his own and similar departments in other 
Canadian hospitals did much toward laying die foundations for 
the establishment of anaesthesia in Canada as an important 
medical science and speciality While his reputation was inter- 
national m scope, for many years he has been called the dean of 
Canadian anaestliesia, a tribute which he richly deserved 

Many honours fell to Dr Johnston during his lifetime He was 
the first president of the Canadian Society of A nsestlietists and 
a past president of the Associated Anaesthetists of die United 
States and Canada He was chairman for one session at die 
meeting of the section of anaesthesia of the British Medical 
Association at Nottingham in 1926 The American College of 
Physicians honoured him by making him a Fellow He was a 
Charter member and a past president of the Toronto Academy 
of Medicine He served a term as president of his dinner club, 
the ^sculapian Society He was a member of the Westminster 
Central United Church and of the Rotary and Empire Clubs of 
Toronto 

Dr “ Sam ” had many staunch friends in all walks of life and 
to these his home was ever open He and his charming wife 
were the kindliest of hosts Visiting anaestheUsts particularly 
felt the warmth of their hospitality in many lands there are 
some who will feel that they have lost a friend 

“ His life was gentle and the elements so mixed in him, that 
Namre might stand up and say to all the world This was a 
man ’ ” These words of Shakespeare seem so particularly 
applicable to Dr Samuel Johnston 

Harry Shields 

[Dr Johnston’s successor — Ed ] 
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ETHER versus CYCLOPROPANE 

(A STATISTICAL COMPARISON OF CIRCULATORY 
COMPLICATIONS AFTER ABDOMINAL OPERATIONS) 

BY 

C Eisenhart, Ph D , R A Simpson, M D , and 
N A Gillespie, DM, DA* 

{ 

T he ultimate test of any anaesthetic agent or technique is 
the condition of the patient after operation Cyclopro- 
pane has now been widely used as an anaesthetic agent for 
eight years From its earliest days it was evident that it 
lacked the potency of ether as regards the inhibifaon of 
reflexes, and in the matter of the production of that muscular 
and peritoneal flaccidity which is commonly referred to as 
relaxation ” In 1934 Waters and Schmidt^ wrote of it 
‘ ‘ In the lower part of the abdomen satisfaction has been 
complete for surgeon and anaesthetist Relaxation is ample 
For upper abdominal work noticeable defect in the relax- 
ation has been evident in many cases " It was pointed out 
in the same paper that when high concentrations of the agent 
are used in order to obtain effective conditions of work for the 
surgeon sudden disorders of cardiac rate and rhythm are 
often encountered 

The majority of anaesthetists have felt that in view of the 
pharmacological evidence, which has been the work chiefly 
of Meek and of Robbins and their associates, and has been 
ably summarized by the latter m his recent book,^ the 

* From the Departments of Mathematics and Anesthesia, University 
of Wisconsin ^ 

A 
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occurrence of arrh3'thmia during ansesthesia was to be 
regarded as a sign of danger It was their concensus that the 
concentration of the agent should be lowered at once when an 
arrhythmia was observed ’ In 1940 Guedel* put forward 
the view that " cardiac arrhythmia occurring during cyclo- 
propane anaesthesia, although they must be respected, need 
not be feared They are probably reflex in origin and subject 
to the same influences as other reflexes dunng anaesthesia 
The}'’ occupy a fairly definite range in cyclopropane anaes- 
thesia, and anaesthesia can be conducted either above or 
below that range of concentration of cyclopropane ” More 
recently Thienes, Gieeley, and GuedeP have said that cyclo- 
propane does not seem to be toxic to the heart except m the 
presence of anoxaemia 

It has long been recognized that circulatory complications 
in the post-operative penod occur more frequently after the 
use of cyclopropane than after that of ether ^ Kurtz ei al ® 
showed that arrhythmiae seen during ansesthesia with any 
agent often persisted for some time m the post-operative 
period Hewer’’ summarized the position in 1939 saying 
“ The figures for respiratory complications and vomiting 
were definitely in favour of cyclopropane, but those for circu- 
latory complications and post-operative deaths told against 
the gas " 

Nevertheless a number of anaesthetists still feel that this 
view should be conditioned by the fact that cyclopropane has 
often been the agent chosen for patients whose circulatory 
systems were in poor condition before operation They have 
thought that a patient who has been deeply anaesthetized with 
ether is more liable to remote circulatory sequelae than a 
patient who has been similarly anaesthetized with cyclopro- 
pane This view was, however, founded on recollection of 
different pabents, surgeons, institutions, and personnel, and 
not on recorded fact To test this hypothesis this survey of 
post-operabve circulatory complications was undertaken 
Upon its result rests the question of whether or not, and irres- 
pective of the complications encountered during anaesthesia, 
cyclopropane is as sound a choice of agent as ether for 
abdominal operations 

The records of the Department of Anaesthesia of the Univcr- 
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sity of Wisconsin make it possible to limit the number of un- 
controllable variables in such a study The patients were all 
treated by the same teams of surgeons and anaesthetists, and 
these are composed of individuals of varying degrees of 
experience The records of all the abdominal operations per- 
formed in the Wisconsm General Hospital durmg the years 
1938, 1939, and 1940 have been mvesfagated by means of the 
system of Hollerith punched cards, which has been described 
elsewhere The records have been kept m accordance 
with the suggestions put forward by the Committee on 
Records and Statistics of the American Society of Anaesthe- 
tists In the course of the three years in question, cyclopro- 
pane has been more frequently used than ether as the agent 
of choice in abdommal cases This choice has been made, at 
the time, by the individual admmistenng the agent, and it 
has depended on his opimon of the needs of that particular 
patient In 1938 ether was used in the majority of abdommal 
cases, m 1939 ether was used m 362 cases and cyclopropane 
in 483, whereas m 1940 ether was used 240 times and cyclo- 
propane 640 times The results of this work, then, have not 
been conditioned by a preferential use of either agent Those 
few cases in which anaesthesia was obtained by the use of 
regional methods, or by means of some other agent have 
been excluded Where one agent was used to supplement 
another the case has been excluded unless it was clear that 
one agent was used only for induction The abdominal inter- 
ventions were chosen for this survey because they require 
deeper anaesthesia than other operations for their smooth 
performance Since it is usually conceded that operations m 
the epigastnum require more profound anaesthesia and 
involve a greater stram on the patient's circulatory system, 
the operations above the umbilicus have been considered 
separately from the " lower abdominal " interventions In 
order that results in patients of similar condition might be 
compared, the patients \vere divided into (i) those with 
normal circulatory systems before operation, and (2) those 
with abnormal circulatory systems Each of these categones 
was then subdivided into “ physical states ” according to the 
classification laid down by the Committee on Records and 
Statistics of the Amencan Society of Anaesthetists 
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of a larger numerical value than this is 085 on the supposi- 
tion that cyclopiopane and ethei aie equally liable to produce 
post-operative cnculatoiy complications in patients of each 
of these physical states “ 

While not statistically significant when viewed in isolation 
from the other results shown in Table I A, the small propor- 
tions in the first thiee ph3^sical stales, of cases free fiom post- 
opeiative complications with cyclopropane as compared with 
ether suggest, when consideied m connection with tlie rela- 
tively few cases involved m physical states 4, 5, and 6 show- 
ing the same tendency, that cyclopropane is moie liable to 
pioduce post-operative circulatory complications tlian ethei 
This conjecture is further supported by tlie data in Table IB 

Table IB compaies the results with the two agents m 
pabents suffering from disease of the cardiovascular system 
Although, as would seem probable, the absolute incidence of 
post-operative circulatory complications is higher than in the 
patients witli normal circulatory systems, the relative inci- 
dence IS highei after cyclopropane than after ether Here the 
numbers of cases involved in physical states 2 and 3 are 
sufficient for the application of the X' cnterion, the values 
obtained being + 0 14 and + i 85 respectively Both are 
positive but neither is stabsbcally sigmficant considered 
singly, nor are they statistically significant considered 
jointly, since (sum/ V2) = -t-i 39- only If, however, we 
combine the three X' values based on the data of Table I A 
with the hvo X' values just obtained, we obtain (sum/ \/5) 
= + 2 26 - , a value definitely significant at the 05 level of 
sigmficance (P = 024 - in fact) Thus the data of Tables lA 
and IB on the relative frequency of cases free from post- 
operative complications with cyclopropane and with ether jor 
physical states i, 2, and 3 suggest that in iippei abdominal 
operations cj^clopropane is more liable to be followed by post- 
operative circulator}^ complications than is ether, and this 

• The supposition here is that for physical state i, say, the probability 
of post-operatne circiiHtorj'- complications following cyclopropane is 
the same as the probability of postoperatue circulatorj' complications 
following the use of ether Similarly this supposition can be applietl to 
phy sical states 2 and 3 There is no assumption here that the proba 
bilities are the same from state to state 
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inference is independent of the other data in these tables, . 
which, incidentally, further suppoit this contention 
In Table II the lesults of the lower abdominal operahons 
aie set forth in the same way Among the patients with 
normal circulatoiy systems (Table II A) the results with the 
two agents are almost identical It is evident from the figures 
that post-operative ciiculatoiy complications are rarer after 
lowei than after upper abdominal interventions In Table 
II A the data for physical states i, 2, 3, and 5 permit a X' 
analysis, and yield +0 96, +0 61, - 1 61, and - 0 02 respec- 
tively None of these are statisbcally sigmficant at the 05 
level considered singly and (sum V 4) - 0 03 is clearly not 

sigmficant Here we have come upon negative ^values of X' 
for the first time, indicating that'm these instances cyclopro- 
pane was observed to give rise to fewer post-operative circu- 
latory complications than ether In circumstances where 
cyclopropane and ether are equally liable to give rise to post- 
operative circulatory complications, positive and negative 
values of X' of the same magnitude are of equal probability 
The closeness of the composite X' obtained here ( - 0 03) to 
its expected value (zero) strongly suggests that in lower 
abdominal operations on patients with normal circulatory 
systems the chances of post-operative circulatory complica- 
tions with cyclopropane and e&er are identical The absence 
of any definite tendencies m the other figures of Table HA 
supports this conclusion 

Among the patients with disease of the circulatory system 
(Table IIB), however, there was a higher incidence of circu- 
latory complications after cyclopropane than after ether 
Statistical analysis of this group shows that the patients of 
physical state 2 had more post-operative circulatory compli- 
cations after cyclopropane than after ether, the excess being 
on the borderline of statistical significance at the 0 05 level, 
since X' = + 1 96 For the data of physical state 3, the only 
other instance here with adequate numbers for a X' 
analysis, the value of X' = +0 60, which is clearly not stabs- 
tically significant considered m isolation from other values 
Combining the X"s for physical states 2 and 3 gives 
(sum/ ^2) = +r 82, which is not statistically sigmficant at 
the 05 level (P ~ 0 07) While this value may be said to hint 
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significance (at the 05 level) although none of these attain 
statistical significance (at this level) considered singty 
At tins juncture it may be noted that the X' values just 
presented constitute additional, but not entirely independent, 
evidence in support of the conclusions reached earlier fiom 
the comparison of cyclopiopane and ether on the basis of 
the classification by physical states Thus, the above X' 
values for Table III considered collectively are statistically 
significant at the 001 level, since (sum/v^s) = 3 45 and P 
— 00006, implying that in uppei abdominal opciaiwns 
patients anaesthetized with cyclopropane are more liable to 
exhibit post-operative circulatory complications than 
patients anaesthetized with ether, at least m some ciicum- 
stances On the other hand, the X' values for Table IV con- 
sidered collectively do not quite attain stabstical significance 
at the 05 level, since (sum/ Vs) = i 68 and P = 0 09, so 
that while the data of Table IV seem to point to the conclusion 
that in lowe^ abdominal opeiations cyclopropane is more 
liable to be followed by post-operative complications than is 
ether, the data here presented do not warrant this conclusion 
In tile light of our findings fiom Table IIA and IIB the 
situabon may be that m patients with diseased cardiovascular 
systems the above conclusion is true, while in normal patients 
cyclopropane and ether are identical in their effects This 
point could have been investigated by dividing Table IV into 
two tables one for patients with diseased cardiovascular 
s5^stems, and one for pabents with normal cardiovascular 
systems This invesbgation was not carried out as it was not 
thought of until after the sorbng of the cards had taken place 
Finally, there is a point not directly concerned with the 
agents cj^clopropane and ether which ma}' be examined with 
the aid of the data of Tables I to IV, namely, the relative 
incidence of post-operative circulatory complications follow- 
ing upper and following lower abdominal interventions 
Comparing the corresponding portions of Tables I and II it is 
seen that generally, although not without exception, the 
incidence of post-operative circulator}^ complications was 
greater after the upper than after the lower abdominal opera- 
tions The situation is more clear cut in Tables III and IV, 
a comparison of the corresponding entries of w'hich shows 
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quite definitely that post-operative circulatory complications 
aie more liable to follow operations above the umbilicus tlian 
operations below the umbilicus, at least when the anaesthetic 
agent is cyclopropane or ether 

Summary 

By means of the punched caid system an investigation 
was conducted into the incidence of circulatory complications 
during the period in the hospital following an operation per- 
formed with cyclopropane or ether The cyclopropane series 
consisted of 257 cases of upper abdominal, and 1268 cases of 
lower abdominal interventions In the case of ether, the 
corresponding figures were 435 and 531 The relation 
between pre-operative cardiovascular disease, physical state, 
the agent in use, and post-operative circulatory complica- 
tions has been considered both for upper and lower abdomi- 
nal operations These figures have been subjected to 
statistical analysis The relationship between the plane of 
anaesthesia and post-operative circulatory complications has 
been investigated m a similar manner 

Conclusions 

1 In a healthy patient subjected to anaesthesia foi an 
upper abdominal operation, the tendency to circulatory 
complications is greater after cyclopropane than after ether, 
and is more marked among patients suffering from disease 
of the circulatory system 

2 The incidence of post-operative circulatory complica- 
tions IS higher after upper than after lower abdominal opera- 
tions 

3 The data suggest that, after opeiations below the 
umbilicus, post-operative circulatory complications may be 
more liable to follow cyclopropane than ether anesthesia, but 
the evidence is of insufficient strength to warrant this conclu- 
sion 

4 With ether, the deepei the plane of anesthesia, the 
greatei the incidence of ciiculatoiy complications in the post- 
operative period In the case of cyclopropane this statement 
IS true of lowei abdominal operations It is probably also 
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true of upper abdominal operations unless “controlled res- 
piration “ IS in use 

The circulatory complications m the post-operative period, 
although of considerable importance, constitute only one of 
many factors which should be weighed when choosing the 
agent for use in any particular case The facts enumerated 
above should be applied in practice with the judgment which 
only extensive clinical experience can give 

Table I 

Upper Abdominal Operations 

A Patients Mith noriml caulio\ asculai s)stenis, classified b) physical stitc 


1 Anaesthetized i\ith cyclopropane Total eases, 


Physical 

state 

Total 

cises 

No post operative 
complications 
Niinibei % 

Minoi 

complications 
Nunibei % 

Major 

complications 
Nnmbci % 

‘Tatal c ises’ 
Nniiibci % 

I 

P 

34 

80 g 

7 

16 7 

J 

>> 4 

0 

0 

> 

74 

39 

796 

11 

>5 3 

4 

5 > 

1 

1 1 

J 

-3 

iG 

69 6 

7 

304 

0 

0 

0 

0 

4 

3 

0 

0 

1 

33 3 


C6G 

1 

p ) p 

5 

3 

1 

33 3 

1 

33 3 

1 

33 3 

1 

3 5 5 

b 

1 

3 

75 0 

1 

0 

0 

0 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Totals 

149 

113 

758 

-•8 

18 8 

8 

G 1 

i 

• f) 


2 

Anaistlietized luth etlici 

Totil cases, 291 




Phvsic il 
state 

Total 

cases 

No post operative 
compile itions 
Number % 

Minor 

complications 

N umbel % 

M ijor 

compile itioiis 
Number ”/ 

' I ilal c iscs 
Niimlici ' 

I 

107 

96 

8g 6 

8 

7 5 

3 

e 8 

0 

0 

- 

>17 

130 

88 4 

•7 

1 1 G 

0 

0 

0 

0 

0 

30 

nn 

7G7 

4 

>53 

0 

; 

10 0 

- 

G 7 

4 


1 

500 

0 

0 

1 

30 0 

0 

0 

*5 

i 

4 

100 0 

0 

0 

0 

0 

0 

0 

G 

1 

1 

100 0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

n 

Totalc 

:;oi 

-53 

87 6 

29 

10 0 

7 

2 1 

2 

0 7 


Sec definition of p 5 





Ether versus Cyclopropane 


153 


Tabll I 

Upper Abdominal Operations 

B Patients with disease of the cardiovasculai system before operation, classified by 
physical state 

1 Anaesthetized with cyclopropane Total cases, 108 


Ph)Sical 

state 

No postoperative 
Total complications 
cases Number % 

Minoi 

complications 
Numbei % 

Majoi 

complications 
Number % 

‘Tatal cases” 
Number % 

0 

52 

40 

76 9 

6 

5 

6 

11 5 

1 

1 9 


47 

30 

638 

t 3 

27 6 

4 

85 

2 

4 2 

4 

3 

2 

66 6 

1 

33 3 

0 

0 

0 

0 

5 

1 

1 

100 0 

0 

0 

0 

0 

0 

0 

6 

5 

1 

20 0 

0 

40 0 

2 

40 0 

2 

40 0 

1 

0 

0 ' 

0 

0 

0 

0 

0 

0 

0 

Totals 

108 

74 

685 

22 

20 4 

12 

11 1 

5 

46 

0 

Antesthetized ivith ether 

Total cases 144 






No post operative 

Minor 

Major 



Physical 

Total 

complications 

complications 

complications 

“Fatal cases” 

state 

cases 

Number % 

Number 

% 

Number % 

Number % 

0# 

83 

66 

79 5 

11 

13 2 

6 

7 2 

2 

2 4 

, “i 

55 

45 

81 8 

6 

10 8 

4 

7 3 

2 

36 

4 

3 

2 

66 6 

0 

0 

1 

33 3 

1 

33 3 

5 

0 

0 

0 

0 

0 

0 

0 


0 

6 

3 

2 

66 6 

1 

33 3 

0 

0 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Totals 

144 

ti 5 

79 9 

18 

12 5 

11 

76 

5 

3 5 


definition, no patient with disease of the cardiovascular 

ss stem can be 

classified in physical state 

1 











Table 

II 








Lower Abdominal OpriuTioNs 




A Patients with normal cardiovascular systems, classified by physical state 


1 

Anxsthctized with c)clopropane 

Total 

cases, 1020 





No post operative Minor 

Major 



Physical 

Total 

complications 

complications 

complications 

“Fatal cases” 

state 

cases 

Numbei % 

Number % 

Numbei % 

Number % 

1 

469 

423 

go 2 

42 

895 

4 

0 85 

0 

0 

0 

282 

siS 

84 3 

33 

11 7 

11 

3 90 

3 

1 06 

3 

Go 

54 

go 0 

1 

t 7 

5 

8 3 

3 

5 0 

/4 

1 

1 

100 0 

0 

0 

0 

0 

0 

0 


201 

iqo 

94 5 

9 

4 5 


1 0 

0 

0 

6 

6 

1 

16 7 

3 

50 0 

*> 

33 3 

2 

33 3 

7 

1 

1 

100 0 

0 

0 

0 

0 

0 

0 

Totals 

1020 

qo8 

8q 0 

88 

8 G 

24 

2 3 

8 

CO 

0 
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_ Tabll II (Continued) 

2 An.LSthctucd A\ith ether Total cases, jiG 


Ph} steal 
state 

Total 

cases 

No post operatite 
coniphcations 
Number % 

: Minoi 

complications 
Numbei % 

Major 

complications 
Numbei % 

"ratal cases” 
Numbei % 

1 

209 

194 

9-* 8 

14 

67 

1 

05 

1 

05 

o 

iJ -5 

1 iG 

87 2 

15 

•I 5 

n 

1 5 

1 

07 

3 

00 

16 

72 7 

0 

9 1 

4 

18 2 

3 

13 6 

4 

3 

3 

100 0 

0 

0 

0 

0 

0 

0 

5 

43 

40 

93 0 

3 

70 

0 

0 

0 

0 

G 

G 

5 

83 3 

0 

0 

1 

16 G 

1 

1G6 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Totals 

41G 

m 

89 9 

34 

8 2 

8 

1 9 

6 

• 4 





Table 

II 








Lott'ER Abdominal Operations 




B Patients tilth disease 

of the cardiotascular ststem before opeiation, classified 

b) physical state 








1 

Anajsthetized iwth ctclopiopane 

Total cases, 248 




No post operatite 

Minoi 

Major 



Physical 

Total 

complications 

complications 

complications 

‘Tatal cases ’ 

state 

cases 

Number % 

Number % 

Number % 

Number 

% 


148 

118 

79 7 

23 

J55 

7 

4 7 

3 

2 0 

3 

81 

64 

790 

9 

11 1 

8 

99 

0 

2 3 

4 

3 

0 

66 G 

1 

33 3 

0 

0 

0 

0 

5 

8 

8 

100 0 

0 

0 

0 

0 

0 

0 

G 

8 

G 

75 0 

0 

0 

0 

25 0 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Totals 

248 

19S 

798 

33 

13 3 

'7 

G9 

5 

2 4 

2 

Anxsthetized tsitli ethei 

1 Total 

cases, 115 





No post operatite 

Minor 

Major 



Ph)sical 

Total 

complications 

complications 

complications 

* ratal c'l^cs 

state 

cnscs 

Number % 

Number 

% 

Number % 

Niiinncr 

7 . 

o# 

70 

64 

9 » 4 

5 

7 1 

] 

> 4 

0 

0 

3 

4 ' 

34 

833 

5 

JO 0 

] 

24 

] 

2 4 

4 

0 

I 

10 0 

0 

0 

1 

10 0 

1 r,o 0 


n 

2 

100 0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

0 

0 

0 

0 

0 

0 

0 

/ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Totals 

”5 

102 

88 7 


87 

3 


0 

* 7 


**8% (Icfiniiion no piticnt mih disease of the t irdiosasculir s^st(m ctn he 
classified in plusical state i 
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Table IH 

UiTER Abdominal Operai ions 

A Patients anaesthetized ivith cyclopropane Total cases, 257 


Plane 

Total 

cases 

No post operative 
complications 
Number % 

Minor 

complications 
Numbci % 

Major 

complications 
Number % 

‘Fatal cases” 
Number % 

1 

“TT 

3 

750 

1 

25 0 

0 0 

0 

0 

2 


40 

75 4 

11 

20 7 

2 38 

0 

38 

3 

94 

64 

68 0 

23 

245 

7 7 4 

3 

3 2 

4 

106 

80 

75 5 

15 

14 1 

11 10 4 

3 

2 8 

Totals 

257 

187 

72 8 

50 

194 

20 78 

8 

3 1 


B Patients anaesthetized with ether Total cases, 4155 


Plane 

Total 

cases 

No post operative 
complications 
Number % 

Minor 

complications 
Number % 

Major 

complications 
Number % 

"Fatal cases” 
Number % 

1 

6 

6 

100 0 

0 

0 

0 0 

0 

0 

0 

29 

26 

89 7 

2 

69 

1 3 4 

0 

0 

3 

242 

211 

87 2 

19 

78 

12 5 0 

5 

2 1 

4 

158 

127 

80 4 

26 

16 4 

5 32 

0 

1 3 

Totals , 

435 

370 

85 0 

47 

10 8 

i8 4 1 

7 

1 6 


Table IV 

Lower Abdominal Operations 

A Patients anaesthetized with cyclopropane Total cases, 1268 


Plane 

No post operatis e 
Total complications 
cases Number % 

Minor 

complications 
Number % 

Major 

complications 
Number % 

"Fatal cases ’ 
Number % 

Analg 

1 

1 

100 0 

0 

0 

0 

0 

0 

0 

1 

26 

26 

100 0 

0 

0 

0 

0 

0 

0 

0 

626 

557 

89 0 

53 

85 

16 

2 5 

6 

0 96 

3 

384 

327 

85 J 

42 

109 

15 

3 9 

5 

1 3 

4 


195 

84 4 

27 

11 7 

9 

3 9 

n 

086 

Totals 

1268 

1106 

87 2 

122 

96 

20 

3 1 

13 

1 02 


B Paiients Tm:sthcti7ed isith ether Total cases, 531 


No post operatne Minor 
Total complications complications 


Plane 


Number 

0' 

n 

Numbci 

0' 

/o 

Anaig 

0 

0 

0 

0 

0 

I 

9 

9 

100 0 

0 

0 

0 

nij 

109 

01 6 

6 

5 0 

3 

262 

231 

89 3 

23 

8 8 

4 

141 

12} 

87 9 

15 

10 6 

1 oials 

531 

1/6 

896 

41 

83 


Major 

complications ‘Tatal cases’ 
Number % Number y 


0 

0 

0 

0 

0 

0 

0 

0 

A 

34 

A 



> 9 


1 1 

2 

1 4 

1 

07 

IB 

2 1 

8 

1 5 
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Appendix 

The statistical analyses of this paper are based upon a 
modificabon of the chi-square method of analysis of four-fold 
tables, a discussion of which for medical readers is available 
m Chapter II of The Tiedtment of Cluneal and Lahomtoiy 
Data, by Donald Mainland, M B , Ch B , D Sc (Oliver and 
Boyd, Edinburgh, 1938) Denobng the four-fold table by 

a b a + b 

c d c + d 


then 


c b d (I b c d 


N(ad~bc)- 

(a+c) (b+d) {c+d) (a+b) 


Where = a + b + e+d Since, when the marginal fiequen- 
cies are given, the entire table is determined by specifying a 
single one of the numbers in the interior of the table, this X' 
is said to have a single degree of freedom 
F Yates” has shown that the accuracy of the X~ method 
is considerably increased b}^ a simple " correction for contin- 
uit}^ ” which IS discussed on page 92 of Mainland's book 
Denoting this modified X' by X'-, it is not difficult to show 
that 

(a + c) (b + d) (c + d) (a + b) 

where \ad -bc\ means the value of {ad - be) taken positive 
For the purpose of the present study it has been advan- 
tageous to employ X' itself instead of its square, assigning to 
it a plus or minus sign according as {ad - be) is plus or minus 
In setting up our four-fold tables, we employed an arrange- 
ment which resulted m a + value of X' whenever cyclopro- 
pane showed a greater number of post-operative complica- 
tions than ether, and a - value of X' when the reverse was 
true 

Illustrati^t: Calculation 

The data for lou'cr abdominal operations on patients with 
diseased cardiovascular systems m physical state 2 (Table 
IIB are 
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Cases 

Cases 


* 

with some 

with none 

Total 

Cyclopropane 

30 

118 

148 

Ether 

6 

64 

70 

Total 

36 

182 

218 


/(36) (182) (70) (148) 
( 1(30) (64) - (118) (6)1 ~y.i2i8)l ^ ^ 

= -pii03/558o=+i98- 


The Problem Our purpose m calculating X ' m any case 
will be to answer a question which, in terms of the above 
illustration, may be expressed as follows Let po denote the 
true probability of complicabons following the use of cyclo- 
propane, and let pr denote the true probabilily of complica- 
tions following the use of ether for persons with diseased 
cardiovascular systems and in physical state 2 at the outset of 
a lowei abdominal opei aiion Our problem is to decide on the 
basis of the data at hand whether Pc ~ pz or not 
Solution A solution to the above problem can be obtained 
easily in view of the fact that X' as defined above will be 
distributed approximately normally about a mean of zero 
with unit standard deviation in random samples from a popu- 
lation in which pc - pH, provided the marginal frequencies 
arc sufficiently large (For explicit condibons see the 
paper by Yates refeired to above ) Furthermore, under these 
same general conditions, X' wall be normally distnbuted 
about a positive mean when pc is greater than pp and about 
a negative mean when pc is less than pr 
^Witli reference to the above illustrative data, we note that 
X exceeds the 05 significance level ( + i 96), so that if the 
method of obtaining these data was equivalent to landom 
<iampltng fiom the population” specified by the under- ' 
lined woids 111 the statement of the problem, then we may 
assert that pc is not equal to pp, and the probabilit)^ of this 
assertion being false is less than 05 (In view of the border- 
line character of this result if one is using the 05 level of 

significance, one would probabty wish to reserve a verdict 
B 
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that^c was greatei than pz until fuither data were examined ) 
The underlined premise is important In agricultural 
sampling the validit}? of this assumption is insured by 
consciously mtroducmg a random operation (e g drawing 
cards from a hat, tossing dice, etc ) in the sampling tech- 
nique Since non-randomness of sampling from a “popula- 
tion” wherein po~ Pe could also result m an abnormall}^ 
large X' such as the above, it is clear that information regard- 
ing the randomness of sampling is essential In medical work 
of the type under consideration here, random sampling of 
patients is not feasible Probably the best that can be asked 
is that the data employed include all persons whose geneial 
health is as descnbed and whose difficulties were such as to 
require operative treatment of the type under consideration 

Combination of Several X' Values 

When several, say k, X' values are at hand and it is desired 
to test the hypothesis that po = p^ m all U cases, a composite 
test IS obtained by calculating (sum X' values / V and com- 
paring this with the significance levels of a normally dis- 
tnbuted variable with mean of zero and standard deviation 
of unity, tables of which are available **’ For ready 
leference we note the following levels ' 

p 50 25 10 05 01 001 

X' o 674 I 15 I 64 1 96 2 33 3 29 
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A METHOD OF KEEPING ANiESTHETIC 
RECORDS AND ASSESSING RESULTS 

BY 

Michael Nosworthy, M D , D A 


T he keeping of anaesthetic statistics is not new* and in 
recent years a most comprehensive punch-card system 
has been standardized by the Coiiimittee of Records and 
Statistics of the American Association of Anesthetists “ The 
present aim was to combine on the same card the usual 
anaesthetic chart for collecting and recording all the relevant 
data as well as a method for assessing results statistically with- 
out having to use either a code book or a sorting machine 
The anaesthetic record to be described is printed on a card 
8 inches by 5 inches in size 

THE PRINCIPLE OF THE METHOD 

Around tlie four sides of the card holes are punched What 
each group of holes and each individual hole represents is 
shown by headings and subdivisions printed against them 
on the front of the card (Fig i) Whilst the operation is in 
progress attention is given to the back of the card (Fig 2) 
Details of the operation performed and the anaesthetic admin- 
istration are filled in, positive factors are encircled, and 
obseiA^ations are recorded on the graphic chart 

This chart is divided by vertical lines into five-minute in- 
terv'als extending over a period of three and a half hours — 
the actual hours of operation being wntten along the top of 
the chart The agents used are indicated by a solid line 
opposite the name or chemical symbol which appears on the 
extreme left The amount of oxygen added per minute — 
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when the CO2 absorption technique is being used is indi- 
cated by a line opposite the appropriate figure in the margin 
(eg 200 cc /min) The percentage of oxygen in the 
anaesthetic mixture — when open or semi-open gas techniques 
are being used — is indicated by a similar line opposite the 
appropriate figure from which the final “ o” has been de- 
leted (e g 200 = 20%) The plane of an^thesia is indicated 
by a line opposite the appropriate number i, 2, 3, or 4 The 
figures from 0 to 200 at the side of the chart are used to 
represent the systolic and diastolic blood-pressures in milli- 
metres of mercury, the pulse-rate m beats per minute, and 
the respiiatory-rate per minute by placing characteristic 
marks at the proper levels The code at the side of the chart 
shows that check marks indicate the systolic and diastolic 
blood-pressures, small dots the pulse-rate, and small circles 
the respiratory-rate The beginning and end of the anaesthetic 
administration is recorded by a properly placed X, and a 
dot enclosed in a circle denotes the beginning and end of the 
operation Inteiestmg happenings are explained by brief 
numbered remarks in the column provided and their timing 
denoted by corresponding numerals accurately placed at the 
foot of the chart ® 

From the theatre the records go to the anaesthetic depart- 
ment where each is issued with a serial number which, with 
the patient's name and the actual operation performed, is 
entered m a card index The data collected at operation, like 
other positive factors noted on visibng the pahent during his 
stay in hospital, are subsequently marked with a circle in 
then appropriate subdivisions round the sides on the front 
of the card When the patient has left hospital the holes 
opposite the encircled positive factors are converted into slots 
by cuthng out a "V” from the edge of the card opposite 
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each with a pair of special nippers or scissors During sorhng, 
later on, the slots permit tlie separation of the positive factors 
from the negative factors the holes opposite which will still 
be intact 

The preliminary ringing of all positive factors serves as a 
safeguard against the chance of a mistake m slotting Fmally , 
as proof that the lecord has been completed and is now ready 
for filing, the corner marked witli the diagonal line is snipped 
off 

Sorting of a pack of completed records is accomplished 
runnmg a knitting needle trough the hole representing the 
factor under consideration, by spreading the pack over its 
length in order to prevent any cards from clinging together, 
and then by raising the needle For example, if it is desired 
to find mortality figures the needle is passed through the hole 
marked “died,” and the cards of all pahents who died in 
hospital — since they will have had this hole slotted — will fall 
from the pack, whereas the rest of the cards, representing 
all patients discharged from hospital, will be supported on 
the needle — since they will have the “ died ” hole left intact 
By repeating this manoeuvre it is possible to find quickly all 
statistical data required — e g the number of a given type of 
operation performed under a particular anaesthetic technique 
and the postoperahve morbidity and mortality, etc 

Cards must obviously all be “facing front” and also 
“right side up” before sorting is commenced All cards 
must therefore be filed away with the “cut-off” comer in 
the same relative position If the cards m a pack happen to 
become jumbled up, however, they may be quickly re- 
arianged facing front and the nght side up by mserhng tlic 
needle first through one corner hole, lifting away the project- 
ing cards and repeating this operation through two more 
comer holes This is the sole purpose for which the corner 
holes are used During sorting the pack of cards must be 
stood on the edge opposite to that bearing the hole through 
^\hlch the needle is to be passed, so that the slotted cards arc 
free to fall from the needle 
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THE AH^STHETIC -RECORD IN USE 

It will be apparent that the holes round tlie sides of the card 
are arranged in groups with headings marked "A“U” 
(Fig i) At the anesthetist's preoperative visit to the patient 
positive factors in groups '' A-D ” are encircled, 1 e the 
patient’s sex, age, physical state, and any preoperative com- 
plications presented The reason for so gradmg the physical 
state and details of why a preoperative complication has been 
encircled must be entered m the appropnate place m the 
centre of the card together with the other relevant data 
Positive factors in groups “ E-N ” are encircled after the 
operahon has been performed — the requisite data being trans- 
ferred from the back of the card 
Positive factors in " 0 ,” and “V” and/or “ Q ” if posi- 
tive, are encircled during postopeiative visits to the patient 
and details of any such, together with other relevant com- 
ments , must be entered m tlie centre of the card Attention is , 
m like manner, given to encircling and recording details of 
positive factors m " S,” " T,” and " U ” on cards in which 
" R ” IS positive (1 e the patient having died in hospital) 
Reference to the Angesthetic Record here reproduced will 
illustrate how the data are collected 
The patient was a male (A) His age was 48 and tlierefore 
fell in the ’’ -60 ' ' group (B) He was suffering from a gastro- 
colic fistula and on account of his debilitated condition he was 
graded Physical State 3 (C) In spite of intravenous salmc 
he had definite evidence of dehydration which was his 
CVS, and only significant, Preoperative Complication (D) 
No particular Anaesthetic Study was being undertaken, nor 
did the Anscsdiesia Record show any happening of Special 
Interest (E) 

The inhalation technique used was Absorphon by the Oro- 
tracheal route (F) , details on the back of the card show that 
Waters’s “to and fro” absorption method was employed 
after a closed induction , and that a cuff v as used on the endo- 
tracheal tube 

IntTa\enous Therap\— 2 pints of blood noted on the back 
of the card— was administered during operation, and the 
Anaisthchc Administration w as Sahsfactoiy’ (G) The patient 
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recovered his Reflexes in the operating Theatre Without 
Complications (H) 

The Maximum Deptli of Maintenance was recorded as the 
4th plane — reference to the back of the card showing that 
“controlled respiration” was used almost throughout (J) 
An Upper Laparotomy was the site of operation, the pro- 
cedure being a Major Operation (K) — ^recoided on the back 
of the card as “Closure of a Gastro-jejuno-cohc fistula ” 
The operation took “ over 2 hours ” to complete (L) 

An Opiate (Opoidme gr 1/3 and Atropine gr i/ioo, one 
hour before ansesthesia, having a “satisfactory” effect 
noted on the back of the card) was the only form of Premedi- 
cation (M) One Anaesthetic Agent only, to wit Cyclopropane, 
was used (N) 

After operation the admmistration of intravenous saline 
was resumed for twenty-four hours A high oXygen atmos- 
phere (Q) was delivered to the patient by means of a B L B 
mask for forty-eight hours with intent to prevent the 
postoperative development of abdominal distension— none 
occurred 

The patient developed a Minor Respiratory Complication, 
the time of onset of which occurred within four days of opera- 
tion (0) — some cough and sputum with a few scattered 
rhonchi audible in the lungs for the first two postoperahve 
days Otherwise the patient’s convalescence was uneventful, 
and he was discharged fit four weeks after operation, having 
gained 16 lb in weight 

Some may say that the anaesthetist cannot pay attenhon to 
his patient and keep a chart at the same time In point of fact 
the observahons made in keeping the record necessitate a 
very close watch being kept on the patient As the operation 
proceeds these observations take shape as a graph, and the 
anaesthetist soon realizes that certain phenomena produce 
t3'pical reactions on the part of the patient, for example, an 
intrathoracic tumour was diagnosed by the anaesthetist from 
his chart as a goitre some twenty minutes before the surgeon 
arrived at the same conclusion Again, just as a temperature 
chart IS much more illuminatmg than are a senes of figures 
in a report book, so a chart showing the trend of blood-pres- 
sure or other changes helps towards a quicker and more 
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accurate appreciation of the patient’s condition and so an 
earlier opportunity to correct any undesirable state * Besides 
focusing the anaesthetist’s attention upon the patient and how 
he IS affected by what is done to him, as Waters stresses, 
records also serve as a basis for later leisurely discussion on 
procedures and results, that is, they are the baisis for all 
teaching and all improvements m practice Witiiout well- 
kept records we are deprived of a basis for discussion, com- 
parison and conclusion, and are left dependent upon memory 
and personal opinion as a foundation for instruction and for 
progress ® 

How to keep such a record as that described is not difi&cult 
to understand, but m order that there may be uniformity of 
usage amongst anaesthetists workmg m different places sug- 
gestions for the standardization of record-keeping are set out 
below 

THE STANDARDIZATION OF RECORD-KEEPING 

Group " A ” is self-explanatory The first hole m group 
" B ” covers patients of 10 years old or less, the second hole 
those whose ages he betiveen 11-20 inclusive, and so on 

Physical State 

The physical state of the patient (group “C”) must be 
]udged entirely on his physic^ condition as a result of physi- 
cal, X-ray, and laboratory examinations This practice wiU 
result in much greater accuracy and uniformity m the grading 
of patients than would be the case were an attempt made to 
take into consideration as well other factors such as the 
seventy of the proposed operation, the expenence of the sur- 
geon or the anaesthetist, the attention to the postoperative 
care, etc For instance, were these vanable factors allowed 
to influence the grading of the patient the same patient might 
be considered a fair nsk for a mmor operation but a poor 
risk for a major surgical mtervention Agam, the anaesthe- 
tist might consider the same patient about to undergo, say, 
a partial gastrectomy as representing a different nsk depend- 
ing upon whether an expert or mexpenenced team was to 
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Although tlieii piesence should be recoided in the centre of 
the card valvular disease or hypeipiesia, without signs of 
failure or cardiac enlargement, are regarded as of little sig- 
nificance. 

C N S This factor should be encircled only if the patient 
IS irrational, unco-operahve, or comatose, or when there is 
present an mcreased intracramal pressure, or nerve palsies 
likely to predispose the patient to respiratory or other 
sequelae 

G U The presence of low renal function, suppression, 
acute retention, or severe infections of the tract indicate the 
encirclement of this factor 

Gasti o-intestinal This factor should be encircled only if 
the patient has a perforated or acutely infected viscus (hollow 
or solid), gross abdominal distension, or a major degree of 
intestinal obstruction 

Metabolic The presence of jaundice or poor liver func- 
tion, definite alkalosis or acidosis, or marked endocrine 
disfunction, such as thyrotoxicosis, miconii oiled diabetes, 
gross obesity, etc , indicates the encirclement of this factor 


Heading "E" 

The " Special Study ” hole is encircled when a special in- 
vestigation IS being made into any particular problem, e g 
a particular type of operation, a new anaesthetic agent or 
method, the study, say, of the occurrence of arrhythmias 
during anaesthesia, etc 

The “Special Interest” hole is encircled when the anaes- 
thetic chart shows the presence of abnormal physical signs or 
unusual respiratory, c v s , or other changes to which refer- 
ence may be required at some subsequent date — e g for 
teaching purposes 


Techniques 

Three holes are provided to show different inhalation 
techniques in group “ F ” If the technique used for induction 
differs from that used for maintenance both positive factors 
can be encircled Those with little secretarial assistance, how- 
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evei, aie advised to encircle only the technique used for 
maintenance— or that for induction if this period was the 
longer Full details of the techniques used are written on the 
back of the card together with the type of apparatus em- 
ployed, e g to and fro, or circle absorber, etc 
The fact that endotracheal anaesthesia was used is shown 
by encircling in addition the hole appropriate to the route 
employed — either Orotracheal or Nasotracheal The en- 
circlement of positive factors on the front of the card provides 
further details about the intubation to which reference may 
be desirable during the patient's convalescence or at some 
later date There is recorded whether the mtubabon was 
accomplished “ Blmd ” without direct vision laryngoscopy, 
whether the right or left nostril was used, whether a cuffed 
tube or a throat pack was employed, or whether the tube was 
used merely as a laryngeal airway under the mask , and finally 
whether intubation was technically difficult and a note if any 
trauma was inflicted 

During Anesthesia 

The five numbered subdivisions m Secbon “ G ” refer to 
the simflarly numbered groups printed on the right side of 
the back of the card (Fig 2) positive factors m which would 
be encircled during the administration 

1 Emergency is encircled if either a Massive Hsemorrhage, 
Grave Oxygen Want, Cardiac Arrest, a Convulsion, or an 
Explosion occurred durmg anaesthesia On sorting the cards 
it will not be possible to discover the incidence of eaoh indi- 
vidual type of emergency by needling The total number of 
cards, however, will be small — although the group is interest- 
ing and important— and it will take little time, if complete 
details are reqmred, to refer to the back of each card and so 
find the actual emergency encircled with full details of its 
occurrence and treatment 

2 / F Therapy refers to the same heading on the back of 
the card against which, if positive, must be recorded the lype 
and quantity of fluid or drug administered The time of its 
administration should be marked, like that of other mterest- 
ing happenmgs, at the foot of the chart 
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3 C F S in like manner IS encircled if Arrhy- 

thmia, Bradycardia or Tachycardia, a Marked Fall or Rise 
in Blood-Pressure, or Shock was observed and ringed during 
the administration 

4 Respiratoiy Disturbances It will be observed that 
“ Retch " and " Vomit ” are included m this group on the 
back of the card The possible aspirahon of foreign matter 
and hence a predisposition to postoperative respiratory com- 
plications warrants their inclusion under this heading 

Any other factor which disturbs the smooth course of anaes- 
thesia — although not specifically set out here — should be 
noted in the relevant group, e g blood or other foreign body 
m the respiratory tract would be noted in the Respiratory 
Disturbances Group, etc. 

5 Administration Satisfactory is encircled provided both 
induction and maintenance have satisfied both surgeon and 
anaesthetist Space is left on the back of the card for the anaes- 
thetist to state why either was not satisfactory For example, 
below Induction the comment "Struggling” or "Respira- 
tory Obstruction ” might perhaps be called for, below Main- 
tenance perhaps the comment "Muscular Rigidit}/” or 
" Spinal Block Too Low (or Failed) ” 


Headings "H” and "J” 

Heading " H ” should only be encircled if the back of the 
card records that the patient recovered his reflexes in the 
operating theatre without retching, vomiting, excitement, 
severe respiratory obstruction, or any other unspecified 
comphcabon 

Heading " J ” has five holes " 0 ” represents Analgesia 
only, while holes 1-4 denote which was the deepest of Guedel's 
planes of the 3rd stage' used for maintenance — as recorded 
on the chart on the back of the card If a patient is pushed 
momentarily at the close of a quick induction down, sa}', into 
the 4th plane for intubation and subsequently maintained m, 
say, the 2nd plane, throughout the operation, hole "2” 
should be encircled In all other circumstances the deepest 
plane which the patient ever entered is to be encircled 
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Site of Operation 

Section “ K ” IS a double one since besides encirchng the 
site of operahon the anesthetist must also encircle whether 
the operation was a “ Major ” or a " Minor " intervention 
The proposed operation and date thereof is written in the 
space allotted in the centre of the front of the card before- 
hand, and the operation actually performed together with the 
date and the surgeon’s and anaesthetist’s names are recorded 
on the back of the card Changes of the patient’s posture are 
to be noted at the foot of the chart 
The operation sites themselves are almost self-explanatory 
“ Brain and Spinal Cord ” includes operations on the spine 
“Mouth, Nose, and Throat’’ are grouped together as pro- 
cedures during which — unless care is exercised — ^blood may 
be aspirated into the air passages ‘ ‘ Other Head and Neck 
includes all operations on these regions not included in the 
three foregoing sites, operations on the eye and ear will 
therefore come into this fourth site 
“ Body Wall ’’ includes operations on the chest wall such 
as amputation of breast or thoracoplasty as well as all opera- 
tions on the abdominal wall which do not involve the peri- 
toneum, the gemto-urmary tract, or the mgumal region 
An operation, such as an abdomino-perineal excision of 
rectum, involving two operation sites would be encircled as 
a " Lower Laparotomy ’’ and also as a “ Penneal ’’ — and of 
course a " Major ’’ — operation 
A minor operation, stnctly defined, is one producing no 
constitutional disturbance and carrying a negligible mortahty 
and morbidity For statistical purposes, however, an opera- 
tion IS to be considered “ major ’’ or “ minor ’’ m relation to 
the operative site involved Thus, for example, the removal 
of a non-toxic, non-obstructive adenoma of the thyroid gland 
will be considered a "minor’’ procedure, whereas the re- 
moval of a toxic or obstructive gland would constitute a 
“ major ’’ operation Any laparotomy is to be considered a 
" major ’’ intervention and likewise any surgical interference 
involving the lung or mediastinum 
SecUon " L” refers to .the actual operating time and not 
to the duration of the anaesthetic administration The com- 
C 
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mencement and the termination of both the anaesthetic ad- 
ministration and the operation are to be marked at the foot 
of the chart on the back of the card, so that the duration of 
induction can be readily ascertained 


The Anesthetic 

Three holes are devoted to Premedication (M) “ Opiate ” 
includes morphine or any opium-derivative “Oral” in- 
cludes all sedative drugs administered by mouth “ Rectal ” 
covers all sedative or basal hypnotic drugs administered bj^ 
that route More than one factor may have to be encircled 
The drugs and doses, the hme they were given and the effect 
they produced are recorded on the back of the card in the 
space allotted 

Section “ N ” IS a composite group “ One,” “Two,” or 
“Three” are encircled according to the number of anaes- 
thetic agents used It will be observed that opposite each of 
the anaesthetic agents (or methods) there are two holes instead 
of one as in the other sections The inner row of holes is 
marked “ Principal ” and the outer row “ Secondary ” The 
purpose of the two rows of holes requires explanation 

The inner hole is encircled if that particular agent was the 
“ pnncipal ” one employed When the card is punched later 
this slot is made deeply to open both inner and outer holes 
An agent used either as an adjuvant or just for induction 
purposes is denoted as a “ Secondary ” agent by the encircle- 
ment of only the appropriate outer hole At punching this 
slot will be made only into the outer hole leaving the inner 
hole shll intact The ansesthetic agents used are inscribed at 
operation on the back of the card in the space allotted for this 
purpose, and the time of their introduchon is marked on the 
chart itself together with the amount of oxygen added From 
these data are determined the pnncipal agent used and any 
secondary agents In the event of more than three anaesthetic 
agents being employed for any case, after determining the 
pnncipal agent the two most important of the remaining 
agents are selected as the secondary agents Therefore, on 
any card one pnncipal agent, and one only, is always en- 
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ended and two, one, or no secondary agents are also ringed 
as indicated by the findings on the back of the card 
An example will show how this composite group provides 
useful mformation Consider two patients who had each been 
exposed to two anesthetic agents, say, an intravenous one 
and nitrous oxide, the one patient receivmg the intravenous 
anesthetic for one hour and then nitrous oxide for ten 
minutes, whereas the other patient only received sufficient 
intravenous anesthetic to abolish consciousness and there- 
after one hour's nitrous oxide anesthesia Although both 
patients received the same agents their anesthesias cannot 
usefully be regarded alike and the difference would be em- 
phasized on the record card as follows — In both instances 
the “ Two agents used " hole would be encircled, but m the 
first instance I V would be encircled as the prmcipal agent 
(requiring a deep slot later) and N2O as the secondary (only 
the outer hole being slotted later), whereas m the second in- 
stance I V would be ringed as the secondary agent (and only 
' the outer hole slotted) and N2O as the principal (a deep slot 
to open both inner and outer holes being made when punch- 
ing is done) 

When sorting, the number of occasions on which a particu- 
lar agent has been used — regardless as to whether alone or 
in combination (either as principal or secondary) — can be 
found by first needling the appropnate oiUei hole Or again, 
by first needling the appropnate inner hole the number of 
limes tliat particular agent has figured as the prmcipal anaes- 
thetic agent can be determined, then by needling the outer 
hole the number of times the same agent has been used as a 
secondarjr agent can be found Or finally, after separating a 
pack of cards mto three piles by first needling the number of 
agents used, straight single agents and the various combina- 
tions of principal and secondary agents can be worked out 
In such fashion whatever mformation is required about the 
anaesthetic agents can be brought to light 

The anaesthetic agent designated by the word “ Other " is 
encircled when some unspecified agent such as Ethylene, 
Trichlorethylene, Vinethene, etc , has been used 


C2 
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Postoperative Complications 

This group ( 0 ) IS divided into subdivisions much like those 
in the preoperative complication group (D) A factor already 
present preoperatively should not be encircled as a post- 
operative complicahon unless the existing condihon has been 
aggravated Besides encircling the positive factors, details 
of any such together with other relevant comments on the 
patient’s postoperahve course and condition must be entered 
m the centre of the card m the space allotted 

Technical This hole is encircled whenever a complica- 
tion IS directly due to a faulty ansesthetic technique The 
following will serve as examples trauma to lips, teeth, 
tongue or air passages resulting from the use of artificial air- 
ways, etc , conjunctivitis, corneal abrasions, or burns of the 
skin from the spilling of volatile ansesthetic agents , sepsis due 
to injections for Regional Anaesthesia Thrombosis of the 
vein or local complications following the use of intravenous 
anaesthesia would indicate the encirclement of this hole, 
whereas thrombosis elsewhere would call for the nnging of 
the appropnate CVS complication hole Nervous sequelae 
following spinal anaesthesia should be entered against C N S 
complications, and likewise an aspiration pneumonia against 
Respiratory complications Although both these may be 
directly due to a faulty anaesthetic technique it will be found 
more helpful to allocate them as indicated 
Respiratory The Major and Minor complications are 
similar to those enumerated under Section (D), with the ex- 
ception of pulmonary tuberculosis, bronchiectasis, intra- 
thoracic tumour, oral sepsis, rhinitis, bronchial asthma and 
emphysema A minor respiratory complicahon should not 
be encirded postoperahvely when a major respiratory com- 
plicahon has been recorded preoperahvely 
The “ 1-4 Days ” or the “ Later ” hole should also be en- 
circled depending upon the hme of onset of the respiratory 
complicahon after operahon 
C F S Signs of cardiac failure, persistent abnormal 
rhythms, serious embolus or thrombosis (except of the 
vein employed for intravenous ansesthesia), or j>enpheral 
circulatorx' failure rank as cardiovascular complicahons. 
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Which of the two holes provided should in such an event be 
encircled would depend on whether the time of onset was 
within twenty-four hours of operation or latei 
C N S In addition to the factors enumerated under this 
headmg m Section “ D the presence of severe headache or 
nervous sequelse following anaesthesia would indicate the en- 
circlement of this hole 

G U The encircling of this hole is indicated by the occur- 
rence of any of the complications, except sepsis, enumerated 
under this heading in Section “ D ” 

Other The development of jaundice, failure of liver 
funcbon, or other unspecified major complication, indicates 
the encirclement of this hole 

None of Above This hole should be slotted when none 
of the above-mentioned complications were presented Dur- 
ing sorting the needling of tins hole furmshes a ready method 
of finding the patients who developed no postoperative com- 
plications with the possible exception of vomiting One 
further needling through the “ Vomit 0 ” hole will sort out 
the patients who had no complications whatever 
Vomit Encirclement of the appropnate hole indicates 
whether no nausea or vomiting occurred, or whether nausea 
and/or vomiting lasted for less than twelve, less than twenty- 
four, or for more than twenty-four hours 

The Last Side of the Card 

Ti acheo-bronchial Suction ” P ” This factor is encircled 
if the patient was intubated during the postoperative period 
and secretions aspirated from the tracheo-bronchial tree ® 
Inhalation Therapy ”Q” This factor is encircled if 
oxygen, carbon-dioxide, or helium was administered to the 
patient during the postoperative period 
Heading ” R ” This factor is encircled if the patient died 
before his discharge from hospital and the time of his death 
IS shown b}^ the encirclement of the appropnate hole m 
Section” S’’ 

Heading ” T ” When this factor is encircled, it denotes 
that the cause of death was confirmed by autopsy 
Cau^e of Death V ” Six holes are devoted to this sec- 
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tion “Anesthesia “ should be encircled not only when a 
patient dies during the induction of anesthesia before the 
operation is commenced but also whenever direct responsi- 
bility can be attributed to the anesthetic administration — 
e g death due to asphyxia “ Infection “ should be encircled 
if a patient dies of peritonitis or an infective process anywhere 
m the body with the exception of the respiratory tract Death 
from secondary hemorrhage, since almost invariably due to 
sepsis, would indicate the ringing of the “Infection ” hole, 
whereas death from primary or reactionary hemorrhage 
would indicate encirclement of the “ C V S “ hole 
When all positive factors have been encircled and the rele- 
vant details filled in, the appropriate holes are slotted with 
punch or scissors Then, and not till then, the corner marked 
with the diagonal line is snipped off and the card filed away 
In the ordinary way the corner should be cut off along the 
line so that the “one from the corner" holes are opened, 
thus 



When, however, a patient has had two or more ansesthetic 
administrations and therefore has two or more record cards 
referring to the same stay in hospital, the fact may be shown 
b}' cutting off only the corner hole of each card, thus 



Such cards can then be separated by needling either of the 
“ one from the comer '' holes which will now be left intact 
For example, if a patient “burst his abdomen" after a 
laparotom}' and subsequently died after its resuture, he 
u oiild be recorded on each record card as having died The 
desirability of being able to sort out the multiple anaesthesia 
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cases IS necessary from the statistical point of view smce it is 
obvious that one patient should only be recorded as having 
died once and yet the first operation had a fatal outcome 

Summary 

The record card described provides facilities for collecting 
and recording all relevant ansesthetic data as well as a method 
of assessing results statistically This is all accomplished on 
the same card without having recourse to the use of a code 
book or sorting machine In view of its simplicity and direct- 
ness the method is particularly recommended to those who 
plan to file records for the first time, ' 

I am much indebted to Col B C Leech, R C A M C , and 
to Lieut-Col R M Tovell, U S M C , for many helpful 
suggestions during its preparation The card has been de- 
signed to cover both military and civilian needs, and it is 
hoped to try and use the record in selected hospitals in the 
English, Canadian and United States Armies as well as m 
civilian practice The cards are made by the Copeland- 
Chatterson Company and can be obtained from Messrs 
A Charles King Ltd , 27 Devonshire Street, London, W i 
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THE ANAESTHETIC RECORD 

BY 

Philip Ayre, M R C S (Eng ), L R C P (Lond ) 
Newcastle-upon-Tyne / 

M ost hospitals and suigical clinics to-day use an anses- 
thehc record or chait for recording the condition of the 
patient during the progress of the operation, and afterwards 
in the ward For some years the wnter has made a hobby 
of collecting charts from various clinics, and it is obvious that 
considerable divergence of opinion exists with regard to the 
composition of an anaesthetic chart Some anaesthetists piefei 
a simple form of chart consisting mainly of a graphic record 
of blood-pressuie, pulse, and respiration, others favour a 
more elaborate record involving the use of codes and sym- 
bols, with provision for innumerable pre-operative and post- 
opeiative complications, and an operation chart which 
includes everything from the Basal Metabolic Rate to the 
anesthetist’s fee > 

In drawing up an anesthetic chait, a great deal depends 
upon the conditions under which the anesthetist has to 
work The punch card system’ practised m Ameiica, and 
desciibed in these pages, is too elaborate foi use in this 
country, at any rate until each hospital has its own Depait- 
ment of Anesthesia, staffed by whole-time specialist anesthe- 
tists w ith technical and other facilities at present conspicuous 
bj' their absence In this country the harassed anestlietist 
not only has to cope with wartime difficulties, but often 
\\ astes a lot of tune and energy in travelling from one hospital 
to another Even before the war, the present writer some- 
times visited as many as thiee or four hospitals in one day, 
and it would need a superman to keep complete records in 
such circumstances 

The piosent anasthetic record and opciation chart has been 
designed with strict regard to practical considerations, and 
represents an attempt to provide the maximum of essential 
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information concernmg the patient with the minimum of 
clerical labour it is intended for routine use m hospital, 
including maxillo-facial, thoracic, neuro-surgical and othei 
“ special " clinics It is compact (9^ inches by 8 inches) and 
contains secbons for recording the pre-operabve condition 
of the patient, anaesthetic agents and technique, a four-hour 
operation chart and a space for lecordmg post-operative 
progress Except for a few relatively common post-anaes- 
thebc complications, long lists of hypothetical pathological 
condibons have been avoided In the wnter's opinion, such 
lists take up space which might be used to better advantage, 
and a summary of abnormal clinical findings with a short 
account of the relevant medical history conveys a far clearei 
picture, when reviewed at a later date If it is desired to 
tabulate and classify the results of ansesthesia for hospital 
statistics, this can be done separately by means of the punch 
card 01 other system of classification, preferably by a 
specially trained clerical staff The ongmal record should 
then be filed with the other case records, or a micro-photo- 
giaph may be taken m order to conserve storage space 

When fillmg in the ancesthebc record, it should be remem- 
bered that it IS not the duty of the anaesthetist to make a 
complete clinical record of the case, and only those patho- 
logical conditions directly affecting the anaesthesia need be 
considered m detail Broadly speaking, the special points 
which concern the anaesthetist are as follows 

(1) Anatomical conditions obstructing free respiration, 
e g nasal obstruction, adenoids and tonsils, enlargement of 
the thyroid gland, oedema of the glotbs 

(2) Heart disease with symptoms of myocardial decom- 
pensation, especially when associated with mitral stenosis or 
aorhc incompetence 

(3) Reduced vital capacity due to pulmonary disease, e g 
pneumothorax, empyema, bronchiectasis, lung abscess, 
tuberculosis, emphysema and other lung affections 

(4) Conditions interfenng with the transport of oxygen by 
the blood, e g anjemia, blood diseases, hjemorrhage or 
‘ihock 

(5) Acidosis and ketosis due to staivation, diabetes or 
nephntis 
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(6) Alkalosis and dehydration resulting from prolonged 
vomiting, e g acute intestinal obstruction, pyloric stenosis, 
cerebal tumour 

(7) Toxaemia or septicaemia complicating acute surgical 
conditions, e g cellulitis, osteomyelitis, peritonitis 

(8) Lowered vitality due to malignant cachexia, chronic 
sepsis or general debility 

(9) Impairment of hepabc 01 renal function 

(10) In]ury or disease of the central nervous system 
Theoretically the basal metabolic rate should be included 

m the foregoing list, but the technical difficulbes render this 
investigation impracbcable except m special cases 
On many anaesthetic charts the anaesthebc or operative 
" iisk ” IS indicated by symbols or letters, such as A, B, C, 
D, DD, and so on In a recent paper by Adams and Lundy" 
a classification of operative risk is suggested on the following 
lines " Grade I, pabents in such good physical condibon 
that they will probably tolerate any anaesthetic agent well, 
grade 2, cases of so-called average nsk, in which the risk of 
the operation is greater than the nsk of the anesthesia, 
grade 3, pabents for whom the anesthetic agent must be 
selected with care, since, owing to pathological condibons, 
the risk of tiie anesthesia is as great or greater than the risk 
of tlie operation, and grade 4, pabents who are m such 
serious physical condibon that the use of any anesthebc 
agent_ is dangerous ” In the wnter’s chart the words 
“ good,” ” fair,” ” bad ” and ” moribund ” correspond to 
these four categories 

The rest of the anesthebc record needs little comment In 
Older to avoid overcrowding the operabon chart, separate 
spaces have been provided for recording the anesthebc 
agents used and tlie depth of surgical anaesthesia A line 
drawn at the appropriate bme mter\'al represents the dura- 
tion of each anesthebc agent admmistered dunng the opera- 
tion, above the lines figures may be inserted indicating the 
minute volume m litres, or the percentage in the gaseous 
mixture A blank space has been left for ether, trichlorethy- 
lenc, chloioform or other supplementary' anaesthetic agent 
hoi charting the depth of anaesthesia figures are written 
lepre'^enting the various planes of the third stage according 
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to the classification of Guedel, or a line may be drawn des- 
cending nearer to the base fine as tlie anaesthesia deepens 
In addition to the functions alieady mentioned, the anses- 
tlietic record plays an important part m the practical instruc- 
tion of medical students the latter should preferably work 
m pairs, one administering the ansestlietic and the othei 
filling m the chart In this way students can see for them- 
selves the physiological effects of anaesthetic oveidose, 
lespiratory obstruction, shock, haemonhage and other com- 
plications arising duimg the course of the operation, and 
learn to appreciate the necessity foi looking after the general 
condition of the patient while administering the anaesthetic 
In conclusion, it is only fair to mention that in designing 
the foregoing anaesthetic record considerable reference has 
been made to records and charts used m other hospitals It 
has been printed for the Newcastle General Hospital by 
Messrs Andrew Reid and Co , Newcastle-upon-Tyne 
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ABSTRACTS 

I 

“Fate of piocatne after suhaiachnoid mjection ’’ Gold- 
berg, Rosier and Warshaw in Ai chive of Siugeiy, 
January, 1943 

The authors developed a technique which enabled them to 
trace the course of the drug and determine what changes it 
underwent after insertion into the spinal canal Their con- 
clusions were 

(1) Procaine remains unchanged while within the subar- 
achnoid space The fall in concentration which is responsible 
for the wearing off of ansesthesia is due to vascular absorp- 
tion 

(2) Once in the blood-stream procaine is rapidly hydro- 
lysed (detoxified by an enzyme) ^ 

(3) There is also an enzyme which acelytates the free 
amino group 

(4) At no time is there any appreciable trace of procaine 
m the blood, hence the cause of various “toxic” effects 
which have been attributed to this must be sought elsewhere 

(5) The products of detoxication leave the blood-stream 
rapidly until equilibrium is approached between the blood 
and all the other tissues 

(6) Nearly all the injected procaine is excreted in the urine 
in the form of pioducts of detoxication Detoxication takes 
place in the liver Gravitabonal displacement of the injected 
solution IS negligible 

“Two Thousand cases of Nupeicaine Spinal AiK^stliesia ” 
R S Verster, FRCS (Edin ) South Afncan 
Mcdtcal /on? March 27, 1943, p 89 

In a senes of 2,000 operations under spinal anaesthesia 
there was one death The hypobasic solution Nupercaine 
1/1500 was administered according to the Howard-Jones 
technique The level of anaesthesia w'as contro'Ued by the 
amount of Nupercaine solution injected into the C S F 
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REVIEW 

“Regional Ancesthesia for Intra Abdominal Snigeiy ” 
By Norman R James Published by Messrs J & A 
Churchill Ltd , London p 240 Price 6s 

Regional anaesthesia has not been popular -in this country 
m the past but the publication of this book may awaken 
renewed interest m the subject 
Dr Norman James is of the opinion that regional anaes- 
thesia for intra-abdommal operations is the most satisfactory 
of all present forms of anaesthesia for patient, surgeon and 
anaesthetist and believes it is neither difficult to learn nor 
dangerous in the hands of the beginner 
The general technique, which may be modified for certain 
operations and for which very little special equipment is 
necessary, consists of blocking the lower seven thoracic 
nerves on both sides and performing bi-lateral posterior 
splanchnic block Anethame or amethecaine hydrochloride 
though more toxic than cocaine or procaine when used in a 
t/iooo solution for the thoracic block and a 1/2000 solution 
for the splanchnic block, produce anaesthesia which lasts over 
3 hours, and seldom produce toxic symptoms in a patient 
if overdosage is avoided 

If supplementary narcosis is considered advisable it is 
administered either m the form of a light general anaesthetic 
or a strong hypnotic — large doses of morphia or Omnopon 
given intravenously have proved satisfactory Complete 
relaxation of the abdommal muscles is produced by the 
thoracic block, and operative shock reduced to a minimum 
bj^ the bi-lateral splanchnic block, performed according to 
the method of Kappis It is of interest to note that m a 
severely shocked patient when the blood-pressure is low the 
fall of blood-pressure which always follows splanchnic block 
does not seem to affect the general condition of the patient 
Oxygen therapy, for vhich a B L B mask is used, is of im- 
mense value in these patients as well as in those showing 
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toxic reactions to anethaine or in respiratory depression 
from other causes 

There are many advantages in regional ansesthesia , notably 
the complete abdominal muscular relaxation, satisfactory 
condition of the patient, both dunng and after operation, and 
the reduction of shock to a minimum It can be used in all 
non-emergency and emergency intra-abdominal operations, 
including war casualties 

Dr James has written a clear account of this technique 
and its many advantages, but has not discussed the disad- 
vantages or made menbon of any contra indicabons The 
fall of blood-pressure following splanchnic block has been 
considered a disadvantage by many in the past, and fatal 
results are not unknown 

In patents suffenng from penetrabng wounds of the abdo- 
men, which occur frequently m war casualbes, it is often 
impossible and even dangerous to move them into a position 
suitable for performing thoracic or splanchnic blocks This 
point has not been considered by the author when recom- 
mending this type of patient as eminently suitable for regional 
ansesthesia 

The present effective methods of anti-shock treatment such 
as large quantities of plasma, blood, etc , given intraven- 
ously, make general ansesthesia safe in these pabents if 
reasonable skill is used, and it is not unreasonable to assume 
m the light of recent experience, that a pabent who is fit for 
an operabon under a local ansesthebc will stand a general 
ansesthebc equally well 

The bme factor m regional ansesthesia may also be of im- 
portance m these days when staff is limited, the practice of 
leaving a shocked pabent, whether under a regional or 
general ansesthebc, to the care of an inexpenenced person, 
IS not devoid of senous nsk 


Dr James has made regional anaesthesia sound, safe, easy 

and reliable, in fact the ideal ansesthebc for mtra-abdominal 

E available opmions may 

differ on this subject, but it may prove to be a definite ad- 
N ance m modem amesthebc methods 
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CORRESPONDENCE 

AncBsthesia and the Subconscious Mind 

Dear Sir — On reading Dr Hadfield’s article in the 
January 1943 issue of the British Journal of Ancesthesia 
many thoughts came into my mind and from these I 3otted 
down the following, which might be of interest 
Among what might be termed the permanent urges of man 
are the will to live and the attempt to understand life From 
time to bme these are subordinated to more passionate 
desires which are largely of a temporary nature Thoughts 
may be repressed into the subconsciousness for many reasons 
but there are two reasons which taken widely include all 
other These are, firstty, that the subject is too awful to 
contemplate, or, secondly, that the mind fails to find any 
chance of success and gives up the unequal struggle just as a 
fourth form schoolboy would have to give up a problem m 
integral calculus 

When the subconscious mind asserts itself because the 
conscious or " controlled ” mind has been eliminated these 
questions are apt to come forward Prevailing emotions sup- 
pressed before anaesthesia may arise m the recovery state, 
the slobbering youth may make love, a man may weep and 
say he wished he had treated his wife better I had one 
patent who, on coming round from nitrous oxide, stamped 
his foot agamst the footpiece of the chair, seized the arms, 

yelled, and finally relaxed, saying “ I can't hold the b 

thing ” On recovery he told us he had been worned for 
weeks because a speed-recorder had been fitted to his lo-ton 
lorry so that the tale would be told when he returned Those 
who have not such present wornes may have their minds 
engaged by what we have termed the more permanent urges 
When workmg with the late S R Wilson and taking 
nitrous oxide for expenmental purposes I often, if not 
usuall}^ aMoke to see the "solution of life ” slip from my 
mind and the immediate reaction was to seize the machine 
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and give myself some more to recapture this piiceless 
solution before it was too late This is a most dangerous turn 
of mind S R W was greatly interested m phenomena of 
all kinds and he was certain that he was on the verge of a 
great discovery He wrote hundreds of sheets of paper — 
subjective symptoms and thoughts jotted down as he 
became influenced by nitrous oxide Twice when I was in 
attendance we nearly came to blows and once he accused 
me of having '' frustrated him from making the most impor- 
tant discovery of life ” He finally killed himself with nitrous 
oxide 

The only constant recording through all " S R 's ” papers 
was Xanthropy in the early stages 
Dr Hadfield’s patient refeired to the revolving and advan- 
cing letreating disc — an opbcal effect I myself discovered 
the solution to life and infinit}^ under nitrous oxide It 
consisted of a nucleus of light — a star — which advanced or 
enlarged, threw off its foremost portions which immediately 
divided by equal fission into bvo and these pieces — some- 
how repiesenting our mortal selves — shot off into space 
towards me and past my ears to disappear into nothing 
When I realized that infinity, which as a student I wTote so 
often of, w'as nothing more oi less than this endless amoeba- 
like fission, I loared wuth laughter I heard the laughter 
echo fiom cavern to cavern The light went out, there was 
deathl)^ silence, for the fraction of a second I was afraid 
The dentist looked at me with a veiy j^uzzled expression 
I think there is little to be gained in trjung to capture these 
subconscious and fleeting thoughts or impulses and as I have 
icmarked I know from my own expeiience that it is 
dangerous to allow oneself to be led on in this hopeless 
quest The frequency of the recording of some optical 
phenomenon under nitrous oxide is a reminder that bhnd- 
nocs occurred m se\ eral of the cases of aspln xia recorded 
b\ Coiville 

Tlie more jniz/hng dream is the prophetic one I was 
Ki\mg gis one Saturday afternoon to a man who regretted 
nns^ine the football match and as he was coming round he 
dumUd “goal “ He was \cr\ excited and told ns that tlie 

Cobbler'^ “ Northampton Third Division football team. 
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had beaten Huddersfield, the League champions in the 
“ cup ” This was 20pm The match was concluded latei 
as prophesied by my patient, complete v'lth the names of 
those who scored goals 

Yours etc , 


F F Waddy 
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EDINBURGH CASTLE 
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EDITORIAL. 

in\ISQUIETING reflections affect the mmds of many 
after such a tragedy as the death of our lamented 
colleague, Howard Jones Must there not be something 
radically wrong, they ask, in the social and economic 
system under which we work, if it not only tolerates, but 
even appears to be the occasion of a catastrophe so 
distressing^ Is there, we wonder, any other walk m life 
in which a man can be so great a success, and meet so 
disastrous an end’ By what injustice of affairs does it 
come about that one who has not squandered his means, 
his energies, or his time, one who has done distinguished 
and accepted work in his profession, is yet brought to the 
dread level of self-destruction ’ 

It is easy to call to mind men who have achieved great 
professional success and yet have finished m pauperdom 
They may be found in the history of eveiy profession 
Theirs, however, is a veiy different story In these 
mstances tliere is always to be found an explanation of the 
disaster which is entirely absent from the tale of Howard 
Jones There has been in these other examples extrava- 
gance, or thriftlessness, or dissipation, or domestic misery 
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None of these things assisted the financial want which 
destroyed the anaesthetist Many have before now asserted 
the unjust and inadequate rewards which are meted out to 
much of our work Never before has this iniquity had so 
striking or so terrible a demonstration It may be that 
some such a catastrophe was necessary before public 
opinion could be aroused, and before men could be brought 
to realise that many anaesthetists do a vast amount of work 
m conditions which are unfair and for remuneration which 
IS quite inadequate or actually non-existent It may be that 
— and let us hope that it will be — this death was not in 
vain, and that by it Howard Jones will have helped his 
fellows even as he was always ready to help them in his 
life 
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THE SECOND EMBLEY MEMORIAL LECTURE 
DELIVERED AT MELBOURNE UNIVERSITY 

By Z ^Iennell, MB (Lond ), D A (R C P &S., Eng) 

Senior Ancesthetist and Lecturer on Anaesthetics, St 
Thomas's Hospital, Senior Ancesthetist, National Hospital, 
Queen Square, Past Piesident, Section of Ancestheiics, 
Royal Society of Medicine, Treasurer, Association of 
Anaesthetists of Great Britain and h eland 

F rom tme immemorial there has always been a very 
natural custom of commemorating the passing of the 
great Emperors and kings, great soldiers and sailors, 
explorers, statesmen, in fact men and women of outstandmg 
merit in any sphere of life, are those thus honoured 

There has always been a veneration for the dead, usually 
due to the narrow perspective of family affection and 
intimate knowledge of the hfe that has passed, but this 
veneration does not persist m this mundane world for any 
length of time in the absence of outstandmg greatness or 
achievement attached to those lives keeping their memory 
fresh Millions of statues and tombstones are scattered 
about the world to the memory of lives that have gone 
and are forgotten lives which seemed worthy of the 
expenditure of large sums of money by friends and 
relations m pathetic attempts to prove their dead worthy 
of a niche in the temple of Fame The statue tends to 
lose its ongmal significance, and its merits in after ages 
tends to be based upon its artistic value rather than upon 
the memory of the individual it is supposed to commemo- 
rate Lumps of marble and bronze are static scholarship 
and progress are dynamic 

The relief of pain is one of the greatest boons to mankind 
—such IS anffistliesia, and when a pioneer in this subject 
died It was this natural desire of his fellows to commemo- 
rate his work in some lasting manner Such a pioneer was 
Edward Henry Embley, whose memoiy we are here to 
honour We have to consider how the seed he sowed, 
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which had only to become a small plant when he died, has 
grown in the last eleven years 

The death of such a man causes an immediate shock 
which seems irreparable at the time, but Nature is kind, 
and in the passage of years it is possible to look back with 
an unprejudiced mind, and to form a balanced estimate of 
the value of the work he has done 

It was the wish of Embley's colleagues and friends to 
perpetuate his memory, hence the endowment of this 
lecture and a medal to be given annually to the best student 
of the year for an essay on the subject which was so near 
his heart — anesthesia In doing this Mr Mitchell, his son- 
in-law, and many other subscribers to the fund, acted as 
Embley, and indeed, any medical man would wish, and 
they chose, the pracbcal and most certain method of 
keeping his memory alive and of maintaining a permanent 
interest m the subject of anesthesia The gold medal will 
always cause keen compebbon among the students of this 
great University, and m your appointment of a lecturer you 
have the opportunity of honouring a senior man who has 
spent a great part of his life in the study of this branch of 
our work 

May I express here my appreciabon of the honour you 
have done me in choosing me to deliver this lecture, and 
my sensibility of the duty imposed upon me of bringing 
the subject up to date 

As Professor Osborne so truly explained in the opening 
words of the first Embley Memorial Lecture m 1932, it is 
customary for the first lecture of a senes to be biographical, 
and I am sure that those of you who heard, or have since 
read, fiiat lecture, will agree that no one could have done it 
more ably It was written from the standpoint of a man 
who was Embley’s close personal friend and for whose 
scienbfic and pracbcal work he had a great admirabon 
With the passage of bme it can be given to few of the 
lecturers of the future to have this advantage, and, indeed, 
m a short bme there will naturally be fewer and fewer men 
to be found wbo knew Embley personally It was my 
pnvilege to meet him m London in 1913 at the International 
Congress of Surgery, just before the Great War I heard 
him read his paper at that Congress on the "Dosimeby of 
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Chloroform”, and followed him at the same meeting with 
a paper of my own on the earliest of the barbiturates, 
“Hedonal, and its use m Cerebral Surgery” Embley did 
me the honour of commg to the National Hospital, Queen 
Square, to see how this drug was given There he saw the 
late Sir Percy Sargent remove a lateral recess tumour under 
hedonal mfusion anaesthesia I remember the incident well, 
as the late Sir Victor Horsley came into the theatre and, as 
he was very critical of this form of anaesthesia, he would 
not have it used for his own cases I am going to explain 
later that Horsley was an out-and-out advocate for chloro- 
form and hence was a man after Embley’s own heart, and 
they had a long discussion which was brought about by 
the modified form of tiie Vernon Harcourt inhaler m use at 
the hospital at that bme This inhaler, as some of you may 
remember, was a dosimetric method for the use of chloro- 
form That meetmg, early one morning m 1913, twenty- 
two years ago, is clearly defined in my memory Horsley 
and Embley talked of chloroform in a way with which I 
could not then agree, but with which I am much more 
in symptathy now 

Alas, of those four I alone remain Horsley, Embley, 
Sargent have all gone, and writing of them has made me 
wonder what they would have thought of the form of 
anesthesia which, owmg to the changed technique m sur- 
gery, I now practise in that same dieatre Two of the 
greatest brain surgeons who have ever lived, who knew 
what they wanted and got it— a short, light anesthesia— 
and an anesthetist, Embley, who was all in sympathy 
What would these men have thought of the modern opera- 
tion necessitating a perfectly quiet anesthesia for any 
length of time up to eight or nine hours ? This time-factor 
IS a remarkable innovation I should like to have been able 
to say that a great advance has taken place, but I cannot 
make myself believe it, and already I see signs of these 
operations being speeded up and hear reports from other 
countries of the same tendency 

In no department of surgery has a change been more 
marked since Embiey's time than m cerebral surgery All 
my working hfe I have been closely associated with Sir 
Charles Bailance, Sir Victor Horsley, Sir Percy Sargent, 
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Donald Armour, the present staff of the National Hospital, 
and others, so I feel competent to speak with authority on 
this matter 

The modem cerebral operation takes some surgeons 
anything from four to nine hours The fact that I have 
given anaesthetics for six successful cerebral cases m a &ay, 
none of which took more than hour, makes me wonder if 
the prolonged operations are essential Further than this, 
it became my duty during the war to operate on cerebral 
cases at St Thomas’s Hospital 

The fact that I cannot understand why it is necessary to 
be so slow, e g m removing a bone flap (two hours or more) 
and again two hours m sewing up a scalp does not concern 
this argument It is my business to provide an efficient 
anaesthesia, and that necessitates new methods I may 
here say that the modern prolongation of surgical processes 
does not apply only to brain surgery It applies also to 
general surgery — for example, three hours for an uncompli- 
cated gastrectomy, two hours for enucleahon of tonsils, two 
hours for a prostatectomy To return to brain surgery, 
where all the difficulhes and dangers of anaesthesia are 
accentuated For instance, it is difficult to estimate the 
condition of a patient who is pulseless from traction on the 
medulla, or who from high intracranial pressure refuses to 
breathe These are both common occurrences in cases I 
am expected to deal with Compare all this with the light 
chloroform anaesthesia demanded by Horsley which, owing 
to his marvellous ambidexterity and speed, was all that 
was necessary — three gastrectomies one after the other in 
an hour and three-quarters, and the patients conscious before 
leaving tlie theatre Then came Sargent with division of 
the sensory root only This meant quiet anaesthesia for 
an hour, and as it happened he disliked the very smell of 
chloroform , he preferred ether preceded by atropine The 
ambidextcnty of Horsley and the wonderful dextenty of 
Sargent are not given to every man their speed was 
wonderful, they had no reason to spend eight or nine hours 
on one case Surgical technique and asepsis prevent the 
anaesthetist obtaining access to the head, so other methods 
of anaesthesia than by tlie oral route had to be tried ether 
per rectum and intravenously, which had the objechon of 
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boiling off at body temperature; paralydehyde per rectum 
and intravenously , alcohol intravenously All were tested , 

each had objections ' ^ , 

In 1912 came the first of the long series of the barbitur- 
ates, hedonal—given intravenously After meeting Embley 
at the Congress m London m 1913 > after my paper 

giving the results of 85 brain tumours removed by 
this means, the war came and hedonal was unobtamable. 
My supply was soon exhausted and we had other things 
to think about I was doing heavy surgical operating work 
myself, so I took up ether again and used it by the intra- 
tracheal route with a Kelly’s machine Many a time dunng 
the War I passed the intratracheal catheter first, then 
cleaned up and did the operation This anaesthesia was 
so successful that it remained my routine for over fifteen 
years after the War and long after my surgical efforts were 
over Sargent would have nothing else used for his cases 
Then some surgeons became infected by the slow motion 
bacillus, and ether under pressure for long periods was 
useless An expiratory valve was placed on the feed, a 
larger catheter used, and finally gas and oxygen as the 
vehicle for ether instead of air from a blower, which makes 


a quiet anaesthesia possible with smaller quantities of ether 
Such still remains my routme m cerebral surgery and up 
to date I know of nothing better 

How Embley would have dealt with such a change 
can only be problematical, but in studying his published 
work, over which I have spent many hours, there Is no 


doubt in my mind that he would have had much to say 
with the auffionty of many years’ practical experience and 
with his great physiological knowledge behmd him Judg- 
ing from the mass of his scientific papers he was primarily 
a physiologist by inclination and an anesthetist by neces- 
sity I do not think that the writer of the very critical, 
almost peevish letter to the Inter-Colomal Medical Journal 
in 1908, which elicited an editorial note, would not have 
expressed his views fearlessly This letter was due to some 
remarks by a coroner who had not credited Embley with 
some of his published work and, reading between the lines 
of fte letter, there is no doubt that he had the same distrust 
of the value of the coroner’s opimon as to the cause of a 
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death under an anaesthetic as many of us have now It is 
generally argeed that as scientific records the results of 
coroners' inquests are useless, and are not only incorrect, 
but are also harmful 

Turning more parfacularly to his scientific investigation, 
Embley, working with Martin, on the basis of their work 
upon file circulation in the kidneys, pointed out that vaso- 
constriction is produced by a high percentage of chloroform 
m the blood If, however, this percentage is kept down to 
a level which can be produced by inhalation, vaso-dilata- 
tion occurs This causes the congestion of the venous system 
and the fall m blood-pressure, facts that are universally 
admitted This brought Embley into a controversy over 
the findings of the Hyderabad Commission The chief con- 
clusion of the Commision was that death under chloroform 
was due to a failure of the respiratory system They denied 
that a primary cardiac failure occurred, and relied upon 
tracings which physiologists now say show a gradual weak- 
enmg of the heart muscle Embley was one of those who 
did experimental work to prove this Such experiments 
as I saw at Chicago in 1923 leave no doubt in my mind 
whatever that chloroform has a direct action on the heart 
muscle m dogs when the air-way is rendered perfect by 
means of a tracheotomy tube My practical experience for 
over thirty years confirms this view 

In 1911' Embley, m a presidential address in the Secfaon 
of Anatomy, Physiology and Pharmacology, wrote a very 
able paper on "Syncope, Collapse and Shock” I can 
hardly believe he ever gave it as an address, it is too long 
and too involved However, it is the best paper I have ever 
read on the subject, full of original work, and should be read 
by every anaesthetist It stamps the wnter as a thinker, 
a saentist and a practical anaesthetist, and although these 
observations were made by Embley m 1911 many of them 
might well be quoted m &e Manual of AncBstlictics, pub- 
lished by the Melbourne Baker Institute of Medical Research 
in the next edition of their monograph He had the tementy 
to disagree with Cnle's statement that gas and oxygen 
affords the most effective blockage of afferent nerve im- 
pulses reaching the central mechanism, and stated that gas 
and oxygen and ether were more efficient This statement 
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IS in agreement with the modern trend of opinion, but it 
needed a bold man to express this view m 1911 

In that paper, too, when deahng with shock, he points 
out the futility of using strychnine, especially during anes- 
thesia, a practice which we must all have seen resorted to, 
though many of us have been teaching its uselessness 
Ergot, pituitary and adrenalin come m for the same 
criticism When it was a common practice to use isotonic 
salt solution he was very downright about its abuse, as the 
fluid rapidly passes into the tissues causing general or 
pulmonary oedema The whole paper was years ahead of 
its time 

In the Bnttsli Medical Journal as early as 1902 Embley 
published three articles with numerous tracings on “The 
causation of death during the administration of chloroform ” 
He starts off by quoting records he had collected of 124 
deaths under chloroform, 107 of which occurred before the 
opeiahon had begun He then gives a most complete 
history of all the experimental work which had been done 
"on chloroform up to that date Following this he gives his 
own expenments on 289 dogs Some of his findings are, 
or should be, classical He says “Chloroform has an im- 
mediate and progressive effect on the heart muscle There 
IS no prelimmary period of stimulahon There is no abrupt 
change m the rate of efficiency of the heart ’ ’ In the second 
article again “Chloroform raises the excitability of the 
vagus mechanism particularly in the early part of the 
administration Dangerous -inhibition is liable to occur 
whenever the strength of the chloroform vapour in the air_ 
inhaled rises above two per cent” Then again, “The cause 
of the fall of blood-pressure from administration of chloro- 
form is paralysis of the muscle cells of the heart and of the 
aiterioles The fall may be further augmented by the slow- 
ing of the heart’s rate, or suddenly brought to zero by vagus 
inhibition of the heart' ' “ Atropimzation of dogs absolutely 

abolishes sudden heart arrest from chlorofrom’ ’ Failure of 
respiration in inhalation experiments is mainly due to fall 
m blood-pressure With good blood-pressure failure of 
respiration by inhalation of chloroform is prachcallv 
impossible ^ 

From all this scientific work comes the clinical aphorism. 
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"Give atropine and take time in putting the patient under” 

These articles produced a laudatory leader in the British 
Medical Journal, Apnl I2th, 1902, showing how three years 
in the laboratory could produce immediate results m clinical 
work m saving life, and again emphasizing the importance 
of using a low percentage vapour for inhalation and the 
routme use of atropine They also brought two letters from 
Colonel Lawrie who naturally supported the dictum of the 
Hyderabad Commission, "Safety in plenty of air and plenty 
of chloroform” Another arhcle contained an mtereshng 
statement about the routine anaesthesia used in France by 
Dastre and Morat who always gave a preliminary dose of 
morphia and atropine and who claimed "many thousands” 
of cases without fatality which was m contrast to their pre- 
vious experience I only vaguely remember the storm which 
was going on at this hme, but, looking back one realises 
that much of the chloroform mortality was due to pushing 
the anaesthetic too quickly, causing a holding up of respira- 
tion, a high concentration of vapour forming under the 
mask, then a long deep inspiration and consequent inhala- 
tion of an overdose 

The later deaths were due to attempts to get relaxahon 
for prolonged periods to enable the surgeons to perform the 
much more complicated and prolonged operations which 
were introduced even m those days 
Embley, discussing ether anaesthesia, pointed out that the 
respirations are at first burned and deep, subsequently they 
become slower and more shallow, and eventually, if ether 
is pushed to a dangerous extent, cease altogether Provided 
the respiratory acceleration is only moderate it assists circu- 
labon and so raises the blood-pressure, if excessive it has 
the opposite effect, and by increased lung ventilation lowers 
the tension of carbon dioxide, producing an acapnic condi- 
tion Failure of respiration is rapidly followed by cessahon 
of the heart beat These effects are also produced by 
exhaustion following over-stimulation, and should be kept 
constantly in mind when an inhalation is likely to be greatly 
prolonged The slowmg and final cessation of the respira- 
tion appear to be ultimately due to poisoning of the respira- 
tor system Blood-pressure is increased until very deep 
narcosis is present when a fall of blood-pressure occurs 
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I have shdes here showing death from another cause 
under ether anaesthesia So far as I know there is only one 
other record of such a death from fat embolism under 
anaesthesia The patient was a man of rather a flabby type, 
35 years of age, who had been in bed more or less for over 
a year unable to walk The operation was for suture and 
lengthening the tendo achtllts A student gave him an 
ordinary straight gas-and-ether anaesthetic and I noticed 
nothing wrong The operabon was done with the man 
lying face downwards, and when he was turned over for 
plaster to be put on, it was noticed he was a pale colour 
He became restless and was muttering His colour became 
worse and I thought he was going to vomit so certain was 
I of this that I reassured the surgeon who wanted to know 
what was wrong However, there was no vomiting Rest- 
lessness and colour got rapidly worse and within ten minutes 
the man was dead Death was qmte unlike anything I had 
seen before m a theatre, and was exactly like many deaths 
I have seen m old people after a prolonged illness — all the 
same symptoms and finally the change of colour I had 
no idea why that man died at the time and told the coroner 
so It was only a fortnight later when Professor Dudgeon 
sent for me to see these shdes that I knew The coroner's 
verdict was ” Death under ether anaesthesia” It was 
owing to his courtesy we ever found out the real cause, as 
he allowed us to have the necessary parts for histological 
examination Such a death is uncommon, but many others 
must have occurred and that they have not been recognised 
IS due to want of the use of the microscope It is difficult 
to believe that ether could have liberated all this liquid 
fat into the circulation dunng the short time of the operation. 
There must have been several pounds of liquid fat present 
One of the chief points of interest in this case is the futility 
of the coroner’s inquiry into the cause of death from a 
scientific point of view 

That death occurs during operation from air embolism 
has always been suspected Dr Keith Simpson records 
three cases in the Guy’s Hospital Gazette (Februaiy i6th, 
1935) proved by careful post-mortem examination With- 
out question the condition w'lU now be shown to be more 
common as the pathologists wall recognise the post-mortem 
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condition This paper certainly explains several dea&s I 
have seen or heard of on the operating table which have 
been attributed to the anaesthetic, and what also interests 
me IS that he gives details of the other death from fat 
embohsm during anaesthesia I have been on the look out 
for such another case since I first pubhshed my case in my 
presidential address at the Section of Anaesthetics of the 
Royal Society of Medicine 

Search has been made by many anaesthetists and 
surgeons for some means of producing relaxation by other 
means for long periods with safely By long periods I 
mean for over an hour, for up to that time ether seems 
reasonably safe m healthy people 

So far this search has only been moderately successful 
in the lower abdomen it can be obtained by spinal anses- 
thesia which produces the only thing comparable to the 
relaxation produced by deep ether 

There are no records that I can find that Embley did 
work on spinal anaesthesia which will produce such won- 
derful abdominal relaxation From time to time long papers 
are wntten describing the use of some particular technique 
and the use of one particular drug to produce anaesthesia 
m this way, and, undoubtedly, m some people’s hands, 
spinal anaesthesia gives very good results which other people 
are unable to obtain From the early days of stovame, 
which I first used m 1904, to the present time, when dilute, 
hght, or heavy solutions of various drugs are used, tech- 
nique and opinions have varied Generally, it may be said 
that spinal anaesthesia has found a place amongst anaes- 
thetics, and that when surgeons have been unable to call 
upon efficient anesthesia by other means, it is popular 
Dilute solution of percaine are in favour in London, especi- 
ally for the lower extremities and abdomen Smaller doses 
are being given after prehminary narcotics and under gas 
and oxygen anesthesia Removal of tonsils and such hke 
operations were published in one senes of reported cases 
Spinal headache is one of the worst comphcahons which 
occur, while chest troubles are by no means unusual The 
headache can be a senous event when it occurs, as a pre- 
venhhve tlie Trendelenburg position seems to dimmish the 
incidence In considering the causation of this headache 
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an interesting case has recently happened in my prachce, 
when the patient, a middle-aged, healthy woman, had 
severe typical spinal headache — a rectal case to whom I 
had given avertm, and the surgeon required complete 
relaxation I proposed to give here the minimum dose of 
stovaine in saline, but although I am certain I punctured 
the theca I could not obtain any cerebro-spinal fluid, so 
following my fixed routine I gave no mjechon (incidentally 
the surgeon had the same experience) and finished the 
anaesthesia with gas and oxygen That lady had a severe 
headache for a fortnight although no cerebro-spmal fluid 
was withdrawn and no drug injected 

It has been said that other means of producing anaes- 
thesia have been searched for to replace the older inhalation 
anaesthetics, chloroform and ether, and great advances have 
been made in the last ten years m this search I may say 
I was very glad of the considered opinion of the Council 
of the Association of Anaesthetists of Great Bntain and 
Ireland, given at the request of the Mmistry of Health, that 
"mixtures of ether and chloroform acted m the same way 
as dilute chloroform, and were m fact more dangerous, as 
they gave a sense of false security " This applies, of course, 
only to mixtures of the liquids, not their vapour, as pro- 
duced by Walter Tyrrell m 1898, on which principle all 
modern methods are founded The advance has chiefly 
been m the use of various drugs as preliminary medication 
to enable gas and oxygen anaesthesia to produce a condition 
suitable for surgery and to abolish the psychical effect of 
fear before operation There is no doubt that gas and 
oxygen is the least harmful of all anaesthetics, but if it is 
attempted without producing anoxaemia and without sup- 
plementation by drugs it is inefiicient for any prolonged 
surgical procedure Gas is exhaled unchanged and is not 
absorbed by the tissues It can be used over and over 
again by breathing through soda lime to absorb carbon 
dioxide from the expired gases this is a great economy of 
gas and is economic both from the quantity used and by 
making the necessary apparatus more portable In this 
connection Bohr’s statement that "lack of CO2 causes the 
haemoglobin of the blood to hold on more tightly to its 
o\3'gen", must be remembered An anaisthetised patient 



Second Embley Memorial Lecture 


15 


mav therefore appear to be properly oxygenated while 

actaally sufEenng from anoxemia Yandell 
pointed out that CO3 starvation may occur during anaes- 
thesia, and this IS more likely to occur when a plenum 
method is employed Both these statements, which are fully 
substantiated, make some form of rebreathmg essenbal, and 
there is practical evidence of the want of CO3 when using 
the soda lime circuit for prolonged penods 

The drugs by which this preliminary narcosis or basal 
narcosis, as it has been called, is obtained, are very varied 
and may be divided up into the following groups 


1 Opium and hyoscyamus derivatives 

2 Avertin and paraldehyde 

3 Barbiturates 


None of these are given as ansesthehcs by themselves, but 
simply as accessories to abolish nervous shock and to enable 
gas and oxygen to be given either by themselves or with 
the addition of small quantities of ether With the excepbon 
of Class I these are comparatively modern and have really 
only come into general use since Embley’s time Taking 
them m the above order, three common forms are m use 


I Morphia, Scopolamine (Hyosane Hydrobromide and 
Omnopon 

Their use is well known The first two were used 
together and produced that condition which was known by 
the wonderful name “twilight sleep” The public at one 
time were much enthralled by wonderful descriptions of this 
condition in the lay press with reference to its use in mid- 
wifery The method has fallen a great deal mto disuse 
owing to its universal use and abuse It most distinctly has 
its uses Two tabloids known as tabloid hyoscine A and B 
are on the market made by Burroughs Wellcome & Co 
and with them it is quite possible to get a patient to the 
operating table without any recollection of the S and to 
procure a veiy qmet anesthesia ^vith gas and oxygen S 
relaxation with spinal anaesthesia The disadvanta is thaf 
respiration is too shallow to permit sufficient 
«l,a.cd .0 procure relaxatfon o“ 
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same way, it being about half the potency of morphia, 
while it IS claimed to produce less sickness and disagreeable 
after effects These drugs are used hypodermically and take 
varying times to act By using about a quarter of the hypo- 
jiermic dose, morphia can, and is, given intravenously 
when it acts very quickly and uniformly 

2 Aveitin and- Paraldehyde 

These are the two principle drugs used as basal narcotics 
by the rectal route Avertin is the most popular and has an 
extensive vogue It is also the most modern and was intro- 
duced into the British Isles from Germany Its use is 
simple, there have been very few fatalities Patients as a 
rule like it and it has few post-operative sequelse It is 
simply tn-brom-ethyl-alcohol and the solution is very easily 
prepared Like every other drug its use needs care The 
manufacturers (Bayer) issue comprehensive tables for this 
purpose, it being given according to the body weight — 
I gr per kilogramme of body-weight is the standard dose 
Such a method of estimating the dose can at best be only an 
arbitrary one For instance, it would have been fatal to give 
the acromegallic doctor of 24 stone, I had to deal with a 
short time ago, 24 stones’ worth of avertin, equally it would 
be futile to give an extremely thyrotoxic woman of tour 
and a half stone, four and a half stone’s worth The anaes- 
thetist must see the patient first, and bearing in mind the 
nature of the operation and relying on the standard dose, 
the avertin weight of each individual must be estimated 
and the dose given accordmgly Thus the avertin weight 
of the 24-stone patient was estimated at 14 stone and the 
th3n:otoxic lady at seven stone These estimations both 
worked sahsfactonly It is astonishing how little anaesthetic 
IS required by these people when the dose is correct, but it 
IS better to give too little avertin than too much as the 
anaesthesia is so easily controlled after the skin has been 
incised The retrograde amnesia is very pronounced and 
the patients will even talk apparently rationally without any 
recollection later on. The solution must be made up freshly 
for each case and, paying strict adherence to the rules drawn 
up by the manufacturers, should be given about half an 
hour before operation When it was first introduced large 
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doses of morphia or omnopon were advised to be given 
with it, and I think much of the adverse cnhcism to avertm 
was due to their use as they depressed respiration I never 
give morphia before avertm and am very careful of domg 
so after Avertm lowers the blood-pressure, a fact which 
can be made use of m cerebral surgery, and it is mterestmg 
to watch a rise m blood-pressure after about an hour durmg 
such operations Frankly I do not like it for abdominal 
work unless the surgeon is competent and wiUmg to use 
some means of blocking off the nerves Some such aid is 
necessary to secure relaxahon of the abdominal muscles 
I use it for all orthopaedic work for which I am constantly 
givmg anaesthehcs That avertm is not so free from after 
effects as was at one bme supposed is now well recogmsed 
Headache, restlessness and voimting occur, and many 
people are met who prefer the straight nitrous oxide ether 
sequence To one girl I gave three avertm anaesthetics m 
a week and after the last she had a condition which was 
indistinguishable from a mild attack of so-called chloroform 
poisoning Averfan has won a place amongst anaesthetic 
drugs and has come to stay 

There are several definite contra-mdicahons to its use. 


(1) The existence or history of any form of colitis; 

(2) obstructive interference of the air passages, (3) after 
premedication with hea\y doses of opium 

Paraldehyde is one of the safest drugs we possess and 
has a very wide margin of safety Its objections are its 


msolubiUty (51 to 5ip of saline) and to some people its 
horrible smell Again, it is used by body-weight 51 to the 
stone It IS extremely useful m children, and morphia can 
be used to intensify its action Lately it has again been 
used successfully in maternity vork and, if given before 
the head has engaged in the pelvis, when it is possible to 
inject It high up the rectum, it gives peaceful sleep while 
labour continues unaffected The babies reek of it, but do 
not seem unduly sleepy It has been stated as a’ contra- 
indication to its use that the babies do not take their food 
well in the first tvo ^^eeks of life, and that m a senes of 
cases their increase in eight vas not up to the average 
In adults, for general surgerj’, the bulk of fluid ^^hlch has to 
be used makes its use difficult and it is apt to act as an 
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enema and give uncertain results It is more soluble m oil, 
but the absorption is not so' good 

Nitrous oxide anaesthesia, with or without oxygen, was, 
of course, well known to Embley as it had been m use for 
many years before his time and machines were m existence 
to give more or less accurate mixtures and percentages 
Early in this century these percentages had all been worked 
out by Hewitt who had a percentage inhaler and was quite 
cognisant of the value of giving the mixture under pressure 
which he recognised as being necessary when using nasal 
gas and oxygen The method of controlling the flow of 
gases was crude In fact, the only way of doing so was to 
allow them to escape from the storage cylinders into elashc 
rubber bags Next from America came the Gwathmey 
machine with control reducing valves on the cylinders It 
IS upon the principles of this machine that all modem gas 
and oxygen machines were founded I had one of these 
early Gwathmeys and it is still in use in South Africa They 
owed their success to the fact that it was possible to add 
at will large or small quantities of ether to the mixture of 
the gases, and made frank recognihon that gas and oxygen 
'pd se as an ansesthetic was futile except for the very 
shortest and minor surgical procedures Premedication and 
the addihon of small quantities of ether have made gas and 
oxygen possible as an ansesthetic and have enabled the 
surgeon to operate for hours at a time with impunity The 
machines now on sale are innumerable, but they all have 
this m common, that ether can be added at will and definite 
known percentages can be given The newer and more 
complicated can give a high pressure and rebreathing 
Personally I prefer simple apparatus and I use the simplest 
form I know At the other extreme is the latest form of 
McKesson which is the Rolls Royce of these machines 
The machine which you have produced in Australia is 
all that can be desired and is efficient The cry which was 
raised of the expense of the gas and difficulty m transport is 
now no argument as it can be used over and over again 
as long as the expired carbon dioxide is removed by soda 
lime An efficient method of doing this is becoming popular 
m London chiefl}^ on account of portability, as the cost of 
gas IS not so great as m this country 
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There is no question that nitrous oxide is the least toxic 
of all anaesthetics, but equally without anoxaemia or the use 
of adjuvants it is the poorest, and relaxation cannot be 
obtained with its use alone Scopolamme, morphia and 
omnopon are all useful in this connection, but something 
more is wanting Avertin and paraldehyde have been dis- 
cussed shortly, but it is m this search for premedication 
before gas and oxygen that there is much diversity of 
opinion about the value of the countless forms of 
barbiturates Their very multiplicity and complexity is 
bewildering every one is hailed as the best, used by enthus- 
siasts, untl a fresh one appears The ideal has not been 
found, and personally I have no great faith m the group 
known as the barbiturates producing it Those of you who 
can remember the introduction of veronal as a universal 
hypnotic will remember numerous disasters which were 
reported from overdosage and idiosyncrasy Hedonal 
showed that this same sensitiveness to the drug varied in 
various people when given intravenously What is put into 
a vein is irrecoverable, but I believe the action is more 
uniform than when given by the mouth as the drug is more 
certainly taken into the blood stream unaltered Adminis- 
tered in this way they are safer and the disasters which have 
been reported after the use of veronal by the mouth do not 
occiii Many of the observations made in 1912-1913 about 
hedonal can be made about the newer drugs, but the attempt 
to produce a surgical anaesthesia entirely by their use tias 
almost been abandoned The chemical formula of all these 
barbiturates is very similar, in fact it is difficult to 
distinguish one from the other Although I have had 
experience of the majority I rarely use them now I prefer 
scopolamine, morphia, avertin and paraldehyde as being 
safer and more certain The barbiturates I have used intra- 
venously are hedonal, isopral, nembutal, pernocton and 
evipan, m that order There are many others but they are 
given chiefly by the mouth, and of these undoubtedly 
mcdinal and others are useful Embley saw me use hedonal 
about which I uas enthusiastic at the time, he was certainly 
interested, but both he and Horsley looked upon it as a 
packing phase, and they were right 

\\ c pointed out from St Thomas s in 1913 that any form 
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of opium should only be used with great care when this 
class of drug had been used this is now generally accepted 
Before leaving London I saw several tubes containing 
another mysterious anaesthetic, another barbiturate said to 
be much supenor to evipan i It had not even been 
christened and was only designated by a number 

Professor Haas, of Munich, was in London recently, he 
told me that he had given up the use of the barbiturates in 
surgery and was relying upon avertm He told me of a 
death he had in an ordinary quiescent appendix m a healthy 
young woman Pemocton was the drug used And he told 
me of dangerous symptoms m other cases when using the 
same drug It is rather disturbing to hear such stories about 
one or another of these drugs from various sources m casual 
conversation 

The posihon of the barbiturates remains obscure It is 
not all clear what is going to happen In the hands of some 
enthusiasts much better results are obtained than can be 
obtained by other people, but when seen in achon they 
are not quite all that is claimed for them Just as 13 years 
ago, when I was m Amenca, I saw the same old difficulties 
occurring in the hands of experts that I had expenenced 
myself when using less complicated machinery about which 
there was no need to be so enthusiashc I saw the very 
early ethylene anesthesias, and, good as they were, I heard 
the same complaints of the surgeons about want of relaxa- 
tion, which seemed to me to be amply justified 

Another disadvantage in the use of all basal narcotics 
IS an economic one, as the prolonged sleep, restlessness and 
then ataxia necessitate special nursing for 24 hours 

Dunng the last ii years there has been a great increase 
in tlie use of intratracheal insufflation and this again has 
been due to a demand for a prolonged quiet anaesthesia 
There has been a decided change in the technique of this 
method since its introduction into England by Kelly, of 
Liverpool, m about the year 1911 It was originally 
founded on Elsberg's and Meltzer's work m America, and 
Kelly, when he returned from a visit to the States, designed 
e machine of a simple form which depended on a current 
of air containing a known percentage of ether being delivered 
under pre^^sure at the bifurcation of tlie trachea This was 
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done by means of a semi-rigid catheter passed between the 
vocal cords and down which die current of air, laden with 
ether, was passed under pressure Expiration took place 
through the space in front and behind the catheter and was 
more or less continuous From the perfect oxygenation, due 
to an abnormally clear airway, long periods of acapnia 
resulted I had one of the very early machmes which I 
used at St Thomas’s and I had a simple form built on to 
a table at the National which was in use until about 18 
months ago Gradually it became evident that larger sized 
catheters gave the best results and then, mstead of using 
pressure, respiration was allowed to take place backwards 
and forwards through these larger cadieters through which 
the ansesthetic vapour is inhaled Inhalation is rendered 
possible by the use of an expiratory valve on the dehvery 
tube and gas and oxygen, either with or without small quan- 
tities of ether, is mhaled These catheters are best passed 
visually between the cords after anaesthehsation, or, as 
suggested by Magill, a softer variety may be passed blindly 
down the nose The knack of doing either is readily attained 
by practice, but to me it seems better, although the more 
tedious, to pass the catheter by direct vision down a clean 
bronchoscope, than down a possibly septic nose These 
methods are now used most extensively, and I have no 
hesitation in some of the cerebral work m using dilute 
chloroform vapour Here again the enormous length of 
time required by some surgeons for the most trivial opera- 
tions negatives &e use of continuous ether, and all the basal 
narcotics have failed m cerebral surgery, with the exception 
of averhn The prolonged cases do well when gas and 
oxygen is mhaled down a catheter with a minimal quantity 
of ether 

Laryngologists have lecently taken exception to this 
method of ansesthesia, as they claim to have seen cases of 
permanent damage to the cords I can well understand 
this may be true though so far I have not had such a case 
brought to my notice It is essential before the catheter is 
passed to have tlie adductors of tlie cords paralysed, and 
this only occurs when ansestliesia is deep Years ago David 
Ferner showed that the abductors were paralysed before 
the adductors, leaving tlie latter unopposed This means 
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that the catheter should not be passed until the adductors 
have been paralysed also and are no longer the white 
glistening structures such as we expect the cords to appear 
Cocaine has been used in very high percentages to obtain 
this effect I cannot see the necessity for the use of cocaine 
as it adds another poisonous drug, and given sufficient 
skill and practice in this manoeuvre it can be dispensed with 
It IS the paralysis of the vocal cords which gives such a 
clear airway when using a deep ether anaesthesia In fact 
when the paralysis occurs as it does very suddenly it is then 
and then only that the perfect relaxation of this form of 
anaesthesia occurs The patients are suddenly given the 
best and freest airway they have ever experienced, their 
lungs are ventilated as they have never been before, there 
IS ovei -oxygenation of the blood and a loss of carbon 
dioxide In tins way the very quiet shallow respiration 
occurs which is associated with deep ether Indeed the next 
stage is an acapnia which is liable to be alarming unless 
properly understood For short periods this form of anaes- 
thesia appears to be perfectly safe and most satisfactory 
for those surgeons who are quick over their work I know 
many surgeons who rely upon the relaxation of deep ether 
to get their speed and to attain results free from after com- 
plications These remarks are chiefly applicable to high 
abdominal surgery and it is an education to see such rapid 
experts sewing up a slack peritoneum with a straight needle 
after doing a difficult gastrectomy m under 40 minutes 
Speed in these cases (if not in all) is the greatest factor of 
safety m surgery 

Of recent years in England there has been a popular 
outcry fostered by the National Birthday Trust Fund to 
provide anaesthesia for every woman who is in labour It 
IS a popular appeal and one with which every medical man 
or woman must be m sympathy Unlike many popular 
movements the people responsible for the fund have 
endeavoured to determine the best and most practical anaes- 
thetic to entrust to the midwife A strong committee of the 
New Obstetrical College in London is now investigating 
many hundreds of reports from residents in hospitals, mid- 
wives and pupils The agents chiefly considered are nitrous 
oxide and chloroform, used as analgesics rather than anais- 
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thetics and in such a manner that they are self-administered 
under instruction from a midwife who has herself had special 
tuition Nitrous oxide with oxygen has been used for many 
years for the purpose in the United States of America It 
serves its purpose in America for Institutional treatment but 
IS almost impracticable for domicilliary work Nearly all 
confinements take place in hospital m the USA whereas the 
vast majority of labours in the British Isles take place in 
the patients’ homes, so that if nitrous oxide is to be used a 
more portable machine is essential Minnitt, of Liverpool, 
has attempted to supply the want by means of a more 
portable machine for the automatic intermittent delivery of 
nitrous oxide and air to the patient This machine is now 
on trial, in the hands of experts in hospitals it is all that is 
claimed for it, but it is far from really portable and the 
pahent needs education m its use At home chloroform has 
been the almost universal analgesic for midwifery and came 
into general use after being given to Queen Victoria during 
her later confinements “Anaesthesia a la Reine”, as it was 
known for years The employment of chloroform has the 
great advantage of portabihiy and simplicity, but it is par- 
ticularly liable to be pushed too far Chloroform given to 
the obstetrical degree has to be fully understood, for it 
can certainly retard labour and be dangerous The two 
methods of giving it which are being chiefly investigated 
are (i) Chloroform capsules, (2) Mennell’s bottle 

The capsules are of the familiar amyl nitrite form, each 
contains 20 minims of chloroform which should be broken 
on a mask one at a time The patient then mhales the 
chloroform holding the mask near or on her own face 
Under supervision the method works well, but the patient 
cannot be expected to break the capsules herself The 
maximum number I have heard of used for one recorded 
case is 129 This means a big quantity of chloroform and 
certainly cannot be considered safe in the hands of the in- 
expert, or without danger in tlie hands of any but real 
experts The bottle which goes by my name is a modifica- 
tion of the junker inhaler which I have attempted to make 
foolproof That it is so will readily be seen, and provided 
tlie bottle containing the chloroform is not heated, anes- 
thesia cannot be induced It can produce analgesia or what 
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I believe is more important still — amnesia No method o£ 
giving chloroform can be free from the risk of tlie so-called 
“delayed chloroform poisoning ” In considering this point 
it must be remembered that the toxemias of pregnancy 
very closely simulate this condition and occur when no 
chloroform has been given It is interesting to see the dif- 
ferences in the reports from the vanous centres regarding 
these methods It will be equally interesting to see the 
ultimate opinion as to what should be taught the midwives 

Ethylene, acetylene and other gases of tlie Same group 
have been used as anaesthetics, but have not gamed popu- 
larity m England Cyclopropane is the newest (and at 
present the most expensive) gas to be tried Di-vynyl ether 
or vmethene, as it has been called, is said to fill a gap 
between chloroform and ether All these anaesthetics are on 
trial and may m a few years’ time have proved their^ value 
and safety sufficiently to be discussed more fully m the 
next Embley lecture 

What IS the outcome of this lecture ^ There is now a 
bewildenng multiplicity of methods of producing anaes- 
thesia Embley ’s plant has become a shrub, one which 
wants pruning The undergrowth is overgrown, but the 
mam branches show a healthy growth, and the fruit it bears 
IS already of great assistance to mankind What this shru'o 
really wants is attention to the roots, more of the spade 
work put m by men like Embley, the physiologist, to deter- 
mine the exact action of all these drugs, and to tell us the 
nature of this condition which we know as anaesthesia 

From a practical standpoint as an anaesthetist of many 
years experience the message I should give in conclusion is 
Keep a clear airway, use as simple machinery as is com- 
patible with efficiency, and remember that even in this 
mechanical age there has to be human control of tlie 
machine It is the man behind the machine that counts in 
anaesthesia 



25 


PARALDEHYDE IDIOSYNCRASY 
Report of a Case 

By Gilbert Brown, MB Ch B (Liverpool), 
Adelaide, South Austraha 

M r G H , aged 20 years, weight 123 lbs , had 
suffered from hsematemesis for which a gastroenteros- 
tomy had been performed about a year previously A few 
months later there had been another profuse haemetemesis 
and he had lost one stone m the last six months An explora- 
tory operation was decided upon and he went into hospital 
When examined on January 2nd, 1934, he was found to 
be rather ansemic but showed no other abnormality, his 
blood-pressure being 120-78 He was given nembutal gr 
at 9 p m and slept well The following morning at/^ a 
(January 3rd, 1934) he was given four drachms of j^alde^ 
hyde in five ounces of normal saline solution po lectuin 
He went to sleep and, as the sedative effect was fairly 
marked, only morphine gr 1/12 and atropine gr 1/ 100 was 
given at 9 15 

He was asleep when brought into the operabng theatre, 
and at 10 22 the ansesthehc was commenced , 8 0 c c of 
ethyl chloride and 20 o c c of ether, by the open method, 
were required for tlie induction An endotracheal catheter 
was introduced and ether continued by means of Connell’s 
apparatus The amount of ether required for the main- 
tenance was nobced to be less than usual 

Opeiaiion The operation was begun at 10 36 by Sir 
Henry Newland The abdomen was opened and the 
duodenum and stomach inspected, no sign of ulcer or scar 
could be detected and so the duodenum and pylorus were 
opened The mucous membrane was injected and redun- 
dant, one spot was suspicious of a punchform ulcer A 
stnp of mucous membrane was excised and the bowel 
closed The previous anastamosis was found to be patent 
The abdomen was closed and the operation concluded at 
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11 33 A blood-pressure chart was kept during the opera- 
tion, the record showing Before operation, pulse 96, 
respiration 20, blood-pressure 120-74, after operation, pulse 
120, respiration 36, blood-pressure 114-70 

On his return to bed he was given a glucose-saline rectal 
injection and 10 units of insulin subcutaneously Carbogen 
was also given every three hours for three minutes At 

12 30 it was noticed that his respiration was 44 per minute 
and labouring m character, the pulse-rate was 120 Oxygen 
was administered by nasal catheter and some improvement 
took place At 4 p m the breathing was more laboured 
and mucous was troublesome Ten ounces of saline and 
glucose solution was given per lectum and i 0 c c of 
coramme intramuscularly 

When seen at 5 30 he was found to be deeply uncon- 
scious, the pupils were dilated and the coineal reflex was 
absent The temperature was 102 2° , respiration 48, pulse 
124, blood-pressure 118770 No reflexes of any kind could 
be obtained A catheter was passed and 12 oz of urine was 
withdrawn, this showed no albumin, sugar, acetone, or di- 
acehc acid Coramme i 0 was given intravenously At 
7 30 his respiration was shallower, air entry into the bases 
of the lungs was deficient, but no advenhtious sounds could 
be heard Carbogen was administered and this was later fol- 
lowed by continuous oxygen At 8 30 the continuous adminis- 
tration of saline was begun by rectum At 10 p m the saline 
was returned ^ It was tlien noticed that his pupils reacted 
to light Temperature 1024°, respiration 52, pulse 128 
At II p m a hypodermic injection of strychnine gr 1/30 
was given and this was repeated every four hours The 
rectal saline was continued At 4 a m the respiration was 
60 Coramme 5 o c c was given intravenously and his con- 
dition improved The blood-pressure was unaltered At 
5am the temperature was 103°, respiration 72, pulse 136 
At 8 a m he moaned and moved his head slightly At 9 30 
a m bronchoscopy was performed in the bed by Dr R H 
Glynn and suction was applied to the bronchi Towards 
the end of this operation the patient began to move his 
head and became restless 

Following this coramme 5 0 c c was given intravenously 
and 10 units of insuhn subcutaneously Lumbar puncture 
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was suggested but was not performed At 10 50 a m he 
showed signs of returning consciousness which gradually 
increased until 12 30, he kept lifting his head off the pillow 
and moved his arms and legs By_X-P m he was very 
restless and had to be restramed/^t 4 ^ he was able to 
swallow sips^of water At 5 10 hV-openedTiis eyes several 
times At 5 SS’^he opened his eyes on command, but was 
very res&ess^-^Durmg the night he became quieter, his 
temperature gradually became lower, and at 4 30 a m. 
(temperature g8°, pulse 112, respiration 28) he sat up At 
6 30 he spoke distinctly and asked for a drink From this 
time he gradually became more conscious, complained that 
his throat was sore and that he had pain m his abdomen 
He dozed occasionally but took nourishment freely He 
made an excellent recovery from this time without any 
further complications 

Points of Interest (i) Complete loss of reflexes, even 
that of eyes to light and corneal reflex (2) Very little depres- 
sion of blood-pressure 3) Rapid respiration (4) Rise of 
temperature (5) Diminished air entry at bases (6) Prob- 
ably paraldehyde idiosyncrasy combined with some collapse 
of the bases of the lungs The latter was treated by car- 
bogen inhalations, coramine injections (18 o c c in 24 
hours) and by bronchoscopic suction 

Summaiy A case of paraldehyde idiosyncrasy is 
reported in which prolonged deep unconsciousness took 
place after a dose of only four drachms 
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ANAESTHESIA— ITS PRESENT AND FUTURE 

By W Stanley Sykes, M B , B Ch , 

Ancestheiist to^ the General Infirmary at Leeds and to the 
Hospital for Women, Leeds, late Ancesthetist to the Leeds 

Dental Hospital 

S CIENTIFIC research gives courage and a fundamental 
serenity It is the securest refuge from the distresses 
of the human soul the pathway to great adventures 
and limitless seivice ” 

These are the words of Mr H G Wells His ideals 
and his opinion are tacitly backed up by many anaesthetists 
who work under conditions so discouraging that intense 
keenness and a fervent desire to improve their craftsman- 
ship are almost their sole recompense 

The quotahon continues “ Its pay and emoluments are 
the least of its rewards ” An exegetical scholar might be 
pardoned for deducing from this internal evidence the fact 
that Mr Wells is an anaesthehst himself > 

The most optimistic enthusiast can hardly claim that 
the science and art of anaesthesia has reached or even 
approached perfection and finality The multitude of 
methods m common use at once negafaves any such com- 
placency The most far-reaching claim possible is that a 
high standard is reached at some hospitals But m far too 
many of these inshtutions anaesthesia is the Cinderella of 
medicine, starved, neglected and utterly unprogressive This 
backwardness, though regrettable, would be more easily 
comprehensible if anaesthesia were of little prachcal import- 
ance or if it affected only a negligible proportion of patients 
As, however, it vitally affects the comfort and very safety 
of about 50 per cent of all people admitted to general 
hospitals and nursing homes it is evident that only the very 
best is good enough, and that stringent constructive criticism 
IS constantly required in order to lift anaesthesia into the 
forefront of scientific progress and keep it there 
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The ideal aimed at by all competent anaesthebsts is three- 
fold First and paramount is the safety of the patent 
Deaths during and after operaton will always occur so long 
as major surgery is undertaken and so long as bad risks 
are given their last, least chance of life regardless of the 
virginity of our statstcal tables But the risk must always 
be cut down to its irreducible minimum This implies post- 
operative safety as well as safety at the time. From the 
patient’s point of view it profiteth nothing if he gets off the 
table ahve only to die from some ansesthetic complication 
several days later ' 

Secondly, the comfort of the patient In the interests ot 
all concerned ansesthetics should invariably be made as 
pleasant as possible Apart altogether from humane con- 
siderations a patient who has had a pleasant anaesthesia 
will be less apprehensive and less reluctant to undergo any 
further surgical interference which may be necessary 
Thirdly, the convenience of the surgeon This, while 
important, is entirely subordinate to the interests of the 
patient Any anaesthetist, after a year or two of experience, 
can guarantee very deep anaesthesia in the vast majority of 
cases— deep enough to pacify even those extremely dan- 
gerous surgeons who insist on the patient being nearly dead 
when opening the abdomen But an anaesthetist who 
blindly goes all out to satisfy the surgeon with the deepest 
possible anaesthesia is betra3ang his trust to the patient 
He may get more fees from that particular operator, but 
they will inevitably be bought at the price of a higher 
mortality rate 

Is it too much to ask that a reasonable fee be paid for 
the skill and experience which enables an anaesthetist to 
approach this threefold ideal with a fair degree of certainty ? 
One hesitates to stress this point but it is no use ignoring it 
It IS a fact that in many places anaesthetists are badly paid 
This inevitably leads to overwork, with the result that there 
IS no time for anything more than a mere mechanical 
routine Imagine an operating surgeon so underpaid tliat 
he has no time to see his patients before or after operation 
He would be in grave danger of degenerating into a mere 
artisan He would never see the results of his own mistakes 
and they would pass unrecognised and uncorrected He 
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would not see the effect of alterations m technique and 
methods and so he would never know whether they led to 
improved results or the reverse In short, he would learn 
nothing 

A great many, perhaps the majority, of anaesthetists in 
this country are m this very predicament A vast untapped 
river of clinical material is constantly running past them to 
waste, and for reasons which are largely economic no 
attempt can be made to utilise it or to extract from it the 
knowledge wherewith to make the art of anaesthesia safer 
and better than it is to-day 

It will be convenient to describe the defects of the present 
system as carried out at a large teaching hospital For the 
most part the organisation is as strict as could be found 
anywhere No one can hope to aspire to the surgical staff 
without the F R C S and many weary years of apprentice- 
ship The result is tliat the hospital has acquired a high 
reputation for surgery This reputation, firmly rooted in 
the columns of the local newspapers and aided by occa- 
sional boosts from chairmen of appeal committees, stands 
somewhat less securely on its foundations when it is realised 
that the department of anesthesia, that integral and impor- 
tant part of surgery, is regarded as of little importance 

The hospital has a total operation list of 12,000 a year, 
8,000 of which are in-patient operations In spite of this 
huge total there is no resident anesthetist Emergencies and 
odd cases operated upon when no visiting anesthetist is 
available are generally dealt with by unskilled and unsuper- 
vised students This unsatisfactory and dangerous practice 
is conceivably permissible in a remote country district, but 
it IS impossible to imagine any justification for it in a teach- 
ing hospital Bad in itself, it has many undesirable sub' 
sidiary effects which permeate and vitiate the whole surgical 
outlook of the hospital 

As may be imagined, if anaesthesia is thought to be so 
easy and so foolproof that an unsupervised dresser can be 

’*■ The defects in methods, organisation and equipment mentioned 
in this paper are all facts, seen by the wnter at vanous hospitals 
Similarly, none of the suggested improvements can be dismissed as 
Utopian or impracticable, because again they have all been seen in 
actual use by the writer 
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entrusted with it, the arrangements for the practical instruc- 
tion of students in this subject are very unsatisfactory No 
bme IS specifically allotted for this purpose and students are 
supposed to pick up what they can during their surgical 
appointments Obviously tuition would be far more efficient 
if the visitmg ansesthebsts had definite pupils^ to instruct 
instead of, as at present, a heterogenous crowd of dressers 
whose interest is largely taken up by their surgical duties 
The moral effect of the whole system is bad Students 
trained at a school where ansesthesia is carefully taught and 
regarded as an important part of surgical team work are 
not only more competent but, being more competent, are 
better able to realise their own limitations On the other 
hand students who are accustomed to see the work casually 
handed over to untramed men can never be well taught, for 
they are bound to think either that there is nothing to learn 
or alternatively that they already know it all And who can 
blame them ^ The fault is not theirs but that of the surgeons 
who tolerate such a system The students have no concep- 
tion of the importance of the ansesthebc as regards the com- 
fort and safety of the patient, and they also fail to realise 
that they themselves are less competent than the expert 
Sooner or later this unjustified self-confidence leads inevit- 
ably to disaster, for nothing is more dangerous than the 
rashness of complacent ignorance 

The same weird principle — ^failure to realise that anses- 
thesia requires any special training or experience — ^is applied 
to the election of the visiting anaesthebsts When a vacancy 
occurs it IS filled by any apphcant, so long as his name is on 
the Medical Register No evidence of proficiency or previous 
experience is required, an exbaordinary method of appoint- 
ment which applies to no other branch of medicine or 
surgery 

As a result of this a vicious circle is set up — the surgeon 
to whom a recently appointed novice is allotted naturally 
gets bad anaesthebcs for some years Therefore he does not 
give his anaisthebst any private cases Then the latter 
becomes dissabsfied because the hours he soends in hospital 
do not lead to any paid work, and he either resigns alto- 
gether or transfers to anotiier surgeon at the first oppor- 
tunity It IS a fact that changes m the anaesthebc staff of 
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this particular hospital are rather frequent The surgeon 
then starts the whole weary business over again with 
another raw novice Net result, some surgeons never do 
get satisfactory hospital anaesthetics — some anaesthetists 
have their enthusiasm crushed out of them altogether 

{To be continued) 
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THE DIPLOMA IN ANESTHETICS 

T he following IS the list of those to whom the Diploma 
has been granted under the special regulations 

Ashley Skeffington Daly, LRCP,MRCS, 1905 

Henry Walter Featherstone, LRCP, MRCS,'BCh 
(1917), M D (Camb ), 1924 

Chnstopher Langton Hewer, LRCP, MRCS. (1918), 
M B , B S (Lond ), 1920 

John Brook Henderson Holroyd, LRCP, MRCS, 1910 

Archibald Daniel Marston, LRCP, MRCS (1915) > 
L D S , R C S (Eng ), 1913 

Zebulon Mennel, LRCP, MRCS (1900), M B , B S 
(Lond ), 1901 

Arthur Joseph O’Leary, LRCP and S (Edm ), L R F P 
and S (Glas ), 1903 

Harold Sington, LRCP, MRCS, 1905 

George Francis Rawdon Smith, MB, Ch B (Liverpool) 
1907, M D 1913 

William Stanley Sykes, LRCP, MRCS (1919), M B , 
B Ch (Camb ) , D P H (Leeds) , 1921 

H E G Boyle, OBE , LRCP, MRCS 1901, 
F R C S 1935 

R Brown, M B , Ch B (Aberdeen) 1905, M D 1907 
J M Clark, M B , Ch B (St Andrews) 1919 

F T Evans, LRCP, MRCS 1921, M B , B S (Lond ) 
1932 

C F Hadfield, LRCP, MRCS 1904, M D (Camb ) 
1906 

F WHialley, M B , Ch B (Leeds) 1905 


c 



34 


ABSTRACTS 

“Reaction of the reticulo-endothelial system of the lungs to 
inhalation of ether and chloroform vapours A Filippi 
Annal lial di Chirurg, March 1935, p 271 
The author carried out experiments on rabbits and made 
microscopic mveshgahon of the lungs after differenhal 
staimng In the first group of rabbits, treated by inhalation 
of ether for one hour and killed either immediately after 
narcosis or at the end of the subsequent four days, he was 
unable to demonstrate modifications in the character of the 
staining or any morphological change m the fibres of the 
reticular system In the second group treated m the same 
way with chloroform certain findings could be regarded as 
abnormal, but the author says that in the light of present 
knowledge of the recticular system and of its mode of reacting 
to disease stimuli we cannot affirm with certainly that the 
appearances descnbed are to be attributed to damage pro- 
duced by chloroform products Simple facts are demon- 
strated which further studies must confirm or deny 

"Vinethene ” G W Dorffel Deutsch Med Wochensch , 
June 14th, 1935, p 955 

The author wntes of 200 administrations He regards 
vinethene as a valuable anesthetic for short operations and 
has not employed it for any operation lasting more than 15 
mmutes He has used only a simple open method, which 
accounts for the inefficient anesthesia obtained m a healthy 
young boxer He regards the drug as an excellent one to 
use on patients with poor heart action After effects were 
noticeably few, as one might expect after such short adminis- 
trations, only three of the 200 patients were sick 

“Susceptibility and lesistance of tissues to general ances- 
thetics Prof D de B SIacNider Ances and Analg , 
May-June 1935, p 98, etc 

Interesting observations are recorded on behaviour of 
liver and kidney cells under vanous anaesthetic influences 
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The parts played by age of subject and by the state of 
pregnancy are investigated Animals during pregnancy are 
much more susceptible to toxic action of ether than umm- 
pregnated females of the same age Susceptibility increases 
with the age of the ammal A part of the organotropic 
susceptibility of the animals to anaesthetics has been found 
to be associated with the same type of c3dological modifica- 
tion (as produced by lung inhalations), an increase within 
the epithehum of the liver and kidney of lipoid material 
The author’s mam object was to pomt out the important 
relationship which ansestlietic substances may have to tissues 
other than those of the central nervous system 

"Studies in watei lequiremenis of surgical patients ” 
A CoLLER and W G Maddock Aikbs and Anaig , 
May-June 1935, pp 140-144 

The autliors draw attention to the importance of tlie 
continuous insensible loss of water This may be the largest 
amount of outgoing water during recovery penod after 
operation and may vary from 1,000 to 2,500 c c daily m 
an adult surgical patient Dehydration by vomiting, diar- 
rhoea, biliary fistulse, etc has received comprehensive study 
On tlie other hand vaporisation of water from lungs and 
' skin has been given too little clinical consideration 
Estimation of this loss has enabled the authors to provide 
accurately for the water requirements of surgical patients 
and has shown a negative fluid balance to be the cause of 
grave clmical conditions, the correction of which has pre- 
vented death 

"Antalgic theiapcuiic methods accessible to ancesthetists ” 
Prop A M Dogliotti Aims and Anaig , ^vAy-Angust 
1935. PP 150-158 

The autlior recommends and describes the use of various 
injections, tlie most important being subarachnoid spinal 
injection of absolute alcohol for the treatment of sciatica, 
neuralgia and some abdominal pains The treatment is 
analagous to the injection of alcohol for trigeminal neuralgia 
Doghoth first proposed it in 1930 and has employed this 
metliod manj times since that date He records, for 
example, 178 cases of "rheumatic sciatica", with 148 cures. 
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25 improved and five unaffected The method is based on 
the principle that absolute alcohol is fighter than cerebro- 
spmal fluid It is injected drop by drop and the roots to be 
affected are kept uppermost Only ^ c c is used 

“Effect of general ancesthetws on hydioge 7 i ion concenti ation 

in blood and urine ” B Kanet Tohoku Journ 

Experim Med , p 291 

The author has investigated the effect on ion concen- 
tration of a number of general anaesthetics including, besides 
commoner agents, avertin and ethyl chloride His results 
were much as might be expected from our previous know- 
ledge The experiments were carried out on guinea pigs 
Generally speaking the hydrogen ion concentration of the 
blood directly after narcosis and of the urme four hours 
later was raised The height of this rise and its duration 
varied according to what anaesthetic had been employed 
and according to what length of time that the inhalation 
had lasted, chloroform causing the most notable and nitrous 
oxide the least variations 
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“Problems of ancesthesia in general practice ” Dr H 
Lukis , p 158 , price 7 / 6 , Hodder & Stoughton, London 

This book in essay form was awarded the Sir Charles 
Hastings prize of the British Medical Association It well 
merited the success, for it is full of sound information and 
advice based on the author’s own experiences The book 
will be of most use to those pracbboners who are only 
occasionally ansesthetists For them it will prove of great 
service, whether they seek advice as to when they should 
call in an expert or trust to their own comparatively limited 
skill, or whether they want instruction as to the actual 
management of a patent difhcult from the ansesthetst’s 
point of view The estmaton of anaesthetic risks, and the 
problems presented by special operatons are so well dis- 
cussed that the author’s words may be read with advantage 
by the specialists themselves Nevertheless, it is the prac- 
titioner’s own pomt of view that is kept in mind throughout 
the book He is advised to be sure, before giving an anaes- 
thetc, that he has the confidence of the patent, the surgeon 
and himself. Dr Lukis 's advice with regard to the two 
latter is as sensible as it is wittly expressed We strongly 
recommend this little work for the perusal of the readers 

'*ThcQiy and piactice of ancesthesia ” By M D Nos- 

WORTHY, M A , M D , B Ch (Cantab ), Anaesthetst to 

Westminster Hospital London Hutchinson Scientfic 

Publications 1935, pp 223, 12s 6d 

We know no better small book tlian this for any man to 
study when he is beginning to give anaesthetics Tnat is 
not to say that it contains no substance for the experienced 
anaesthetist, indeed, it is so well conceived and clearly 
written tliat tlie expert may gam much from its perusal 
Dr Nosworthy’s attitude towards his subject is throughout 
scientific and up to date, but he is fully ahve to the value 
of the older methods and insists that tlie student must be 
thoroughly taught the use of cUicr and chloroform before 
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he IS allowed to extend his experience to other drugs The 
author has a high opinion of the value of carbon dioxide 
in many conditions, especially for producing separation of 
Ihe vocal cords He commends cocaine (lo or 20 per 
cent) as a spray to the throat to prevent laiyngeal reflex, 
especially before laparotomy, and this measure, which 
originated we beheve with Magill, is certainly not used as 
often as it deserves to be, its efficacy m aiding abdominal 
relaxabon is remarkable Dr Nosworthy does not fail to 
point out the care that is needed to obviate inhalation of 
foreign matter when the larynx is thus deprived of its reflex 
In discussing the peripheral causes of respiratory arrest 
Dr Nosworthy shows admirably how some of the most 
modern methods may cause, if ill-applied, the very double 
tliey are designed to remove For spinal analgesia Dr 
Nosworthy prefeis percaine and stovaine to novocain His 
advice on the choice of the appropnate ansesthetic m various 
conditions, premedication, and after-effects is concisely 
expressed and extremely helpful Indeed, one of the most 
attractive features of this excellent little book is that it 
contains no superfluous words The print is of a capital 
size and clearness, and tlie illustrations plentiful, but the 
leader is not weaned by detailed descriptions of a laige 
number of different machines all designed on more or less 
the same pnnciple Although expressly intended for the 
student this book is likely to give a profitable hour to any 
of our readers who peruse it 
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OBITUARY 

William Howard Jones, M B , B S (Lond ) , 
Swgeon Ancssthetist, Channg Cross 

The death in tragic circumstances of Howard Jones removes 
a man who had made his name as an anaesthetist known 
and respected not only in his own country but also widely 
on the continent of Europe Born m 1880 Howard Jones 
was medically educated at Owens College, Manchester, and 
St Bartholomew’s Hospital, and took the MB, B S 
(London) in 1913 Subsequently his professional life was 
entirely given up to the study, practice and teaching of 
, anaesthetics He held anaesthetic appointments at the 
London Temperance, Royal Ear, National Orthopaedic, and 
Gordon Hospitals, in addition to his mam post of surgeon 
Anaesthetist to Charing Cross Hospital, Jones contnbuted 
several valuable articles to the literature of his speciality, 
and his views were always distinguished by the logical and 
often witty manner in which he displayed them The work 
by which he will be chiefly remembered is no doubt that 
which he earned out m connection with percam Our 
readers will remember his paperJ'A new regional and spinal 
analgesia, with special reference l high thoracic nerve root 
block and a new techmque,” which | ppeared m 1930 From 
that time until his death J ones contL ued to study, improve 
and describe his method of using pi cam for spinal ’ 
gesia, and he gamed many disciples an^ much prajs' 
lucrative prachce dTd not follow m )qst pr 
addition to his other labours, Jones was, li/ 45 

secretary to the Association of Anffisthehsts^^J^^ 
and Ireland, and did in that capacity ' 
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unpaid work, unpaid except by the gratitude which he 
received in full measure from his colleagues 

They and many other anaesthetists will long hold in 
memory thp name of Howard Jones as that of a fine clinical 
worker and a most unselfish, loyal and enthusiastic col- 
league To his widow and sons we beg to offer our deep 
sympathy in their great loss 
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